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ADVERTISEMENT. 


riie  scientific  publications  of  the  National  Museum  consist  of  two 
.series—  Proceedings  and  Bulletins. 

The  Prweedings,  the  first  volume  of  which  was  issued  in  1878,  are 
intended  primarily  as  a  medium  for  the  publication  of  original  papers 
Imsed  on  the  collections  of  the  National  Museum,  setting  forth  newly 
acquired  facts  in  biology,  anthropology,  and  geologj'^  derived  there- 
from, or  containing  descriptions  of  new  forms  and  revisions  of  limited 
groups.  A  volume  is  issued  annually  or  oftener  for  distribution  to 
libraries  and  scientific  establishments,  and,  in  view  of  the  importance 
of  the  more  prompt  dissemination  of  new  facts,  a  limited  edition  of 
each  paper  is  printed  in  pamphlet  form  in  advance.  The  dates  at 
which  these  separate  papers  are  published  are  recorded  in  the  table  of 
contents  of  the  volume. 

The  present  volume  is  the  thirty-second  of  this  series. 

The  Bulletin,  publication  of  which  was  begun  in  1875,  is  a  series  of 
more  elaborate  papers,  issued  separatel}-,  and,  like  the  Proceedings, 
based  chiefly  on  the  collections  of  the  National  Museum. 

A  quarto  form  of  the  Bulletin,  known  as  the  ''Special  Bulletin,"  has 
been  adopted  in  a  few  instances  in  which  a  larger  page  was  deemed 
indispensable. 

Since  1902  the  volumes  of  the  series  known  as  ''Contributions  from 
the  National  Herbarium,"  and  containing  papers  relating  to  the  botan- 
ical collections  of  the  Museum,  have  been  published  as  Bulletins. 

Charles  D.  Walcott, 
Secreturij  of  the  Snntlmmlan  Inst/'/tf/io/t. 

•luNE  20,  1907. 
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A   SPECIMEN  OF  TYPICAL  BURCHELL'S  ZEBRA  IN  THE 
UNITED  STATES  NATIONAL  MUSEUM. 


By  Marcus  Wa&d  Lyon,  Jr., 

Ai»isUini  Curator ^  Division  of  Mammals^  U.  S.  Nationcd  Mtiseum. 


The  United  States  National  Museum  is  fortunate  in  possessing  a 
good  example  of  what  is  apparently  a  typical  Burcheirs  zebra,  Eq^ius 
burchellii  {Ovdiy),  According  to  a  recent  authority^  this  species  is 
now  extinct  or  nearly  so,  and  it  is  desirable  to  publish  photographic 
reproductions  and  descriptions  of  all  specimens  as  a  matter  of  perma- 
nent record.  The  specimen  here  described  and  illustrated*  agrees 
very  closely  with  the  figures  published  by  Mr.  Pocock^  and  with  the 
figure  published  by  Mr.  Ewart.*^  It  is  in  many  respects,  however, 
different  from  Gray's  original  figure  of  Asinus  IntrchdlU^*  mainly  in 
the  absence  of  shadow  stripes  anterior  to  the  shoulder  and  the  more 
complicated  marking  in  the  region  of  the  rump  and  thigh.  The 
specimen,  Cat.  No.  15120,  U.S.N.M.,  was  received  in  the  flesh  from 
the  shows  of  Barnum,  Bailey  &  Hutchinson  from  Bridgeport,  Con- 
necticut, on  July  15,  1885.  Unfortunately  no  other  information 
I'Bgardi ng  the  specimen  is  obtainable.  It  was  mounted  for  exhibi- 
tion by  Dr.  W.  T.  Hornaday  shortly  after  it  was  received  at  the 
Museum,  and  has  since  been  on  exhibition.  The  skull,  Cat.  No.  21982, 
U.S.N. M.,  and  leg  bones  are,  unfortunately,  mounted  in  with  the 
skin,  and  it  does  not  seem  advisable  to  remove  the  skull  at  present  for 
purposes  of  study. 

The  scapulae  were  the  onl}'  other  portions  of  the  skeleton  saved.  In 
the  catalogue  the  sex  is  marked  "  ^  ,"  but  an  examination  of  the  speci- 
men shows  it  to  be  a  female,  two  teats  being  distinctly  seen  in  the 
inguinal  region.     The  specimen  is  in  good  condition  aside  from  a 

aPocock,  Proc.  Zool.  Soc.  London,  1903,  p.  196. 

*  A  figure  of  the  head  and  neck  of  this  specimen  was  published  in  the  Report  of 
the  U.  S.  National  Museum,  1892,  pi.  lxxxi. 
«Proc.  Zool.  Soc.  London,  1903,  p.  197. 
<'The  Penycuik  Experiments,  1899,  p.  86. 
«Zool.  Journal,  I,  1824-1825,  pi.  ix. 
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long  oblique  crack  in  the  skin  on  the  right  side.  The  hair  is  slightly 
worn  in  spots  about  the  shoulders  and  along  the  sides,  where  the  ani- 
mal had  probably  rubbed  itself  in  its  cage,  as  well  as  one  or  two  ininor 
spots  about  the  head. 

Markings, — The  shape,  direction,  relative  size,  and  number  of  the 
stripes  and  shadow  stripes  are  well  seen  in  the  figures  and  need  no  de- 
tailed description.  The  most  anterior  shadow  stripe  subtends  the 
first  dorsal  stripe  posterior  to  the  shoulder  stripe  on  each  side.  No 
real  stripes  appear  on  the  legs  proper,  but  at  the  left  heel  are  two 
small  remnants  of  stripes,  and  about  the  right  heel  are  three  faint 
remnants.  On  the  left  side  but  one  vertical  dorsal  stripe  reaches  the 
ventral  longitudinal  stripe,  while  on.  the  right  side  two  stripes  are 
f  ull}^  connected  with  the  ventral  line  and  a  third  is  partially  connected 
with  it.  The  neck  stripes  are  very  broad,  and  on  the  right  side  some 
of  them  fuse  in  places. 

Col^r. — The  muzzle  is  dirty  white,  suflfused  with  cream  buff"  just 
above  margin  of  upper  lip;  elsewhere  it  presents  a  grizzled  appear- 
ance, due  to  the  dark  bases  of  the  hairs  and  the  dark  color  of  the  skin 
showing  through  the  short  scant  hairs.  Chin  similar  to  muzzle,  but 
without  any  cream-buff  area.  The  dark  patches  above  the  nostrils  are 
intermediate  in  color  between  vandyke  brown  and  burnt  umber.  The 
dark  stripes  on  the  face  are  dark  seal  brown  tinged  with  vandj'ke 
brown;  those  on  the  cheeks  a  dark  shade  of  vandyke  brown  and  burnt 
umber.  The  light  areas  of  the  head  are  dirty  white.  The  dark 
stripes  of  the  neck  and  body  are  a  dark  combination  of  vandyke 
brown  and  burnt  umber,  growing  lighter  as  the  stripes  reach  the 
region  of  the  elbow,  belly,  and  hips.  The  upper  half  of  the  light 
neck  stripes  are  a  very  light  mixture  of  isabella  and  fawn  color's,  fad- 
ing out  to  dirty  white  on  the  lower  half  of  the  stripes.  The  dark 
colors  of  the  mane  are  concolor  wnth  the  dark  neck  stripes,  but  the 
white  areas  are  white  or  dirty  white,  contrasting  with  the  isabella- 
fawn  color  of  the  upper  portion  of  the  neck  stripes.  The  light  stripes 
on  the  bod\%  shoulders,  hips,  and  thighs  are  a  light  mixture  of  fawn 
and  isabella  color;  those  on  the  bod\^  fading  out  to  dirty  white  on  the 
belly.  The  shadow^  stripes  are  light  mummy  brown,  gradually  blend- 
ing into  the  ground  color  of  the  light  stripes  in  which  they  are  situ- 
ated. The  belh'  is  dirty  white,  with  the  longitudinal  stripe  dark  seal 
brown  tinged  with  vandyke  brown. 

The  legs  are  dirty  white,  irregularly  suffused  with  dirty  cream  buff. 
The  remnant  of  marks  about  the  heel  are  similar  in  color  to  the 
shadow  stripes,  but  much  lighter. 

The  ears  are  dirty  white;  the  dark  spot  toward  the  tip  is  concolor 
with  the  dark  neck  stripes. 


a  The  names  of  the  colors  are  taken  from  Ridgway's''Soniencla{urSoh  Colors  for 
Naturalists. 
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Tlie  tail  is  mainly  dirty  white,  with  the  mid-dorsal  stripe  extending 
alon^  its  upper  surface  and  gradually  dying  out  near  the  end;  tuft  of 
hairs  at  the  end  dirty  white,  intermingled  with  a  few  brownish-black 
hairs. 

Measurements. — Taken  from  mounted  specimen.  Total  length, 
muzzle  to  end  of  tail  vertebras,  tape  applied  to  dorsal  line,  2,740  mm.; 
length  of  head,  muzzle  to  occiput,  510  mm. ;  occiput  to  shoulder  stripe, 
050  mm^;  shoulder  stripe  to  root  of  tail,  1,180  mm. ;  tail  vertebrte,  440 
mm.;  tail  to  end  of  hairs,  725  mm. ;  height  at  shoulder,  1,115  mm.;  tip 
of  hoof  to  heel,  505  mm. ;  tip  of  hoof  to  elbow,  700  mm. ;  collosity, 
right  foreleg,  75  by  30  mm.;  collosity,  left  foreleg,  78  by  34  mm.; 
length  of  ear  from  meatus,  136  mm.;  length  of  ear  from  crown,  152 
mm. ;  length  of  hairs  of  mane  at  middle  of  neck,  103  mm. ;  antero- 
posterior diameter  of  forehoof  where  it  is  attached  to  skin,  84  mm.; 
greatest  transverse  diameter  of  same  hoof  at  same  point,  79  mm. ; 
tip  of  hoof  to  base  of  hairs  in  front,  54  mm. ;  antero-posterior  diame- 
ter of  hind  hoof  where  it  is  attached  to  the  skin,  79  mm. ;  greatest  trans- 
verse diameter  of  same  hoof  at  same  point,  64  mm.;  tip  of  hoof  to 
base  of  hairs  in  front,  60  mm. 

EXPLANATION  OF  PLATES. 

Plate  L   I^eft  Buie  of  Bun^hell'a'Zebra,  Equus  barchellii  ((jRiy),    Cat.    No.    15120 
U.S.N.M. 
II.  Right  side  of  Buroheirs  Zebra,  Hkinm  hurchell'd  ((iray),  Cat.  No.  15120 

U.S.N.M. 
Ill-  Rear  view  of  Burchell's  Zebra,  Equus  hnrclieUii  (Gray),  Cat.  No.  15120 
U.S.N.M. 
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Equus  burchellii    GRAY'.    Rear  View. 

For  explanation  of  plate  see  page  3.        Digitized  by  VjOOQ  IC 
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REVISION  OF  THE  AMERICAN  MOTHS  OF  THE  GENUS 

ARGYRESTHIA. 


By  August  Bu8ck, 

Of  the  v.  S.  DepartmerU  of  AgricuUure. 


The  genu8  Argyresthia  was  erected  by  Hubner^  for  four  species,  of 
which  three  are  truly  congeneric,  and  of  which  the  first  mentioned  and 
best  known  {Argyresthia  goedartdla  Linnajus)  may  be  regarded  as  the 
type  of  the  genus. 

The  genus  includes  a  group  of  small  moths  of  about  half  an  inch  or 
loss  in  alar  expansion,  which  are  found  principally  in  Europe  and 
America.     The  different  species  exhibit  great  variety  in  the  pattern 

of  their  wing  ornamentation,  but  the  ground  color 

is  nearly  always  white  and  the  markings  are  either 

metallic  golden  or  bronze  or  are  brown  and  fuscous. 
They  may  be  recognized 

by  the  following  generic 

characters:    Face  smooth, 

head  rough.     Labial  palpi 

porrected,     moderately 

long,  slightly  curved  and 

pointed;    terminal   joint 

long,  both  joints  more  or 
less  roughened  beneath.  Maxillarj"  palpi  obsolete;  tongue  moderate. 
Antennje  three-fourths  of  wing-length,  with  rather  long  pectinated 
basal  joint;  in  the  males  finely  serrate  and  pubescent. 

Forewings  elongate,  pointed,  smooth  scaled  with  12  veins  (or  with 
only  11  veins,  one  median  vein  being  obsolete);  7  and  8  stalked  or 
separate;  7  to  termen;  1  b  slightly  furcate  at  base  or  simple;  2  from 
or  near  corner  of  cell,  which  is  proportionally  broad  and  which  has  an 
internal  vein  from  between  11  and  10  to  below  8  and  another  from  base 
to  between  4  and  5;  membrane  thickened  along  the  costal  edge  above 
vein  11. 


Flo.  1.— Head  of  Ar 

OTRE8TIA. 


Fio.  2.— Venation  of  Aroyres- 

THIA   PREYELLA. 


«  Verz.  bekant.  S(!hmett,  1816,  p.  422. 
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Hindwings  narrower  than  the  forewings,  lanceolate  with  cilia  2-3; 
S  vein«  (or  soniethnes  onl}^  7  veins,  vein  4  absent,  see  page  10);  3  and  4 
separate,  connate  or  stalked;  5  and  6  stalked;  7  pai'allel  to  6;  8  free; 
internal  vein  to  stalk  of  5  and  G;  transverse  vein  sometimes  more  or 
less  obsolete.     Posterior  tibi»e  smoothly  scaled. 

The  genus  is  nearest  and  correlated  with  Zelleria  Stainton,  which 
differs  mainly  in  the  absence  of  vein  4  in  the  hindwings. 

From  Cedest'k  Zeller  it  differs  mainly  in  having  veins  5  and  6  in  the 
hindwings  stalked  instead  of  parallel. 

The  larvte  feed  within  leaves,  shoots,  buds,  fruit,  or  bark,  and 
pupate  either  in  the  mine  or  in  a  dense  nvhite  cocoon  outside  the  mine. 

The  moths  assume  at  rest  a  characteristic  position,  apparently 
standing  on  their  head,  with  the  body  and  wings  raised  obliquely  or 
sometimes  nearly  perpendicularly  from  the  surface;  before  settling 
down  to  rest  some  of  the  American  species  at  least  execute  a  curious 
seesawing  motion  by  balancing  the  body  up  and  down  with  the  second 
pair  of  legs  as  a  pivot. 


Fig.  8.— Venation  of  Abgykestia  geodartella. 

Some  of  the  species  are  occasionally  numerous  enough  to  be  of  some 
economic  importance. 

The  genus  ArgyrestJda  is  in  the  American  Catalogue  classed  at 
present  under  the  family  Tineidte,  following  Meyrick's  system  in  his 
Handbook  of  British  Lepidoptera,  but,  as  before  mentioned,'*  the  writer 
is  inclined  to  follow  continental  writers  on  this  point,  and  regard  the 
Argyrestidie  as  a  su))family  under  the  Yponemeutidte,  to  which  group 
they  seem  to  be  more  allied  than  to  the  Tineidte,  notwithstanding  the 
rough  head,  w^hich  on  the  whole  appears  to  be  of  less  fundamental 
importance,  than  has  hitherto  been  given  to  that  character.* 

Some  forty  species  of  Argyresthia  arc  known  in  Europe. 

In  the  United  States  the  geniis  was  first  recognized  by  Clemens,  who 
in  1860  described  one  species.  This  species,  oreoHella^  was  at  once 
wrongly  determined  by  Stainton  as  the  European  andereggiella  Dupon- 
chel,  and  has  since  remained  obscured  as  a  synonym  of  that  species. 

~Vn^.  aNat.  Mas.;  XXvIl,  79(^p.'75l  "Digitized  by  Guuglc 

'^  Vide  genus  Taniarrha  Walker,  Busek,  Proc.  U.  S.  Nat.  Mug.,  XXX,  1006,  p.  729. 
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Of  the  true  an(li*re(j<f!dla.  I  have  not  met  with  any  American  specimens, 
and  the  species  should  probably  be  excluded  from  our  American  List. 
It- is  included  in  the  present  paper  on  suspicion  and  in  order  to  point 
out  the  differences  of  our  oreaHelhi  Clemens. 

Packard  in  1871  described  Buoculatrlx  thnidla^  which  now  proves 
to  be  an  Argyresthhu 

Zeller  in  1873  described  three  American  species  Jis  follows:  quadri- 
strigeUa^  deleteUa^  and  austerella^  and  identified  wrongly  a  f6urth 
species^  as  his  European  abdominal h^  which  name  should  be  dropped 
from  the  American  List. 

Chambers  described,  during  1874-1877,  seven  species  of  Argyres- 
tliia — undulatelld^  apicimacnleUa^  helangerMa^  movtelUu  qiK^i^ncoJella^ 
(dtisxim^Ua^  and  pedmontelln — l)esides  recording  the  European  goe- 
dartella  Linnieus.  Of  these  Chambers  himself  made  undulatelld  a 
synonym  of  Zeller's  austerella^  but,  as  the  description  and  the  types 
show,  it  is  a  good  species  and  should  be  presented. 

Lord  Walsingham  described,  in  1882  and  1890,  four  species  in  the 
present  genus,  namely,  sub  ret  let  data,  cupremella^  freyella^  and  plwi- 
puvcteUa^  of  YfXnch  freyella  is*  the  spei*ies  wrongl)'  identified  by  Zeller 
as  the  European  abdovvlnalia.  He  further  recorded  the  European 
r/iendica  Ilaworth  from  this  country,  but  this  record  appears  quite 
erroneous,  as  shown  in  detail  under  Argyre^thln  vthAAla^  new  species 
(see  p.  20),  the  type  of  which  is  the  unique  specimen  on  which  the 
record  of  meudiai  was  made,  and  meudica  should  thus  be  excluded 
from  the  American  list. 

Finally  Riley  recorded,  in  1891,  the  European  pygmwella  Hiibner 
from  this  country,  and  in  1896  Fletcher  recorded  the  European  ayn- 
jugelht  Zeller,  making  19  species  rightly  recorded  from  America,  to 
which  5  new  species  are  added  in  the  present  paper.  Thus  alto- 
gether 24  species  of  ArgyreHthia  are  known  at  the  present  time  in 
this  country,  which  number,  however,  will  undoubtedly  be  consider- 
ably- augmented,  when  the  fauna  is  better  known.  These  species  may 
be  distinguished  by  the  help  of  the  following  analytical  key,  w^hich, 
however,  should  be  used  with  some  caution,  for  the  following  reasons: 
(1)  Ii<*cause  some  of  the  species  arc  quite  close;  (2)  because  the  distinc- 
tion lietween  metallic  golden  and  brown  may  ])e  interpreted  differ- 
ently b}'  other  persons,  especially  as  nearly  all  the  species  have  a 
brilliant  luster  which  might  be  descril)ed  as  metallic  by  some.  Ref- 
erence to  the  description  and  figure  ought  to  make  the  determination 
reasonably  certain. 

I  wish  to  acknowledge  my  obligations  to  Mr.  T.  W.  Smillie,  of  the 
U,  S.  National  Museum,  for  the  excellent  photographs  from  which  the 
two  accompanying  plates  are  made.  The  photographs  were  taken 
from  slides  made  by  the  writer,  and  thus  represent  the  actual  speci- 

"The  specieH  later  desmlmd  smfreyella  Walsingham. 
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mens,  in  some  cases  the  types,  pn  which  this  paper  is  based.  They 
will  prove  a  valuable  aid  in  the  identification  of  the  species  under 
consideration. 

Meyrick  has  grouped^  the  European  species  of  Argyresthia  accord- 
ing to  whether  they  have  veins  7  and  8  in  the  foi"ewings  stalked  or 
separate.  I  am  unable  to  class  the  American  species  by  this  character 
in  any  natural  sequence,  and  believe  the  character  quite  unimportant 
as  indicating  natural  groups;  the  stalked  veins  are  generally  found  in 
the  small  species  and  the  separate  veins  in  the  broader  winged  species 
irrespective  of  other  affinities.  Thus  I  can  not  recognize  the  pro- 
priety of  the  generic  name  Blastotere  Ratzeburg,  1840,  recently 
reintroduced  and  advocated  by  Lord  Walsingham*  for  the  species 
with  veins  7  and  8  stalked,  Meyrick's  section  A.  The  character, 
however,  is  constant  within  the  species  and  may  thus  with  advantage 
be  an  aid  in  determining  the  species.  1  have  therefore  noted  the 
condition  under  the  description  of  each  species. 

It  is  hoped  that  no  American  reference  of  any  consequence  has  l>een 
omitted,  but  of  European  references  only  the  original  description 
and  Standinger  and  Revel's  Catalogue  of  European  Lepidoptera  are 
included. 

ANALYTICAL  KEY  TO  ARGYRtSTHIA. 

Forewings  with  metallic  golden  or  bronzy  markings 1 

Forewings  with  nonmetallic  brown  or  fuscous  markings 13 

1.  With  four  straight  transverse  fascioe qxiadrlnArieUa  p.    9 

Without  such  fasciic 2 

2.  Thoraxgolden 3 

Thorax  white .  6 

3.  With  golden  fasciiP 4 

Without  fascifie 5 

4.  With  forked  central  fascia givdartella  p.  12 

Without  such  fascia thoracella  p.    9 

6.  Forewings  with  dark  transverse  striation deletella  p.  16 

Forewings  without  such nipresnella  p.  10 

6.  Head  pure  white 7 

Head  golden  ocherous  white pygmxella  p.  13 

7.  Markings  dark  brownish,  at  least  at  the  edges 8 

Markings  light  yellowish 9 

8.  With  complete  central  fascia inscriptella  p.  15 

Without  such oreasella  p.  14 

9.  With  black  apical  spot 10 

Without  such  spot 12 

10.  Golden  color  diffused  and  prevailing freyeUa  p.  11 

White  color  prevailing  markinjjs  sharp 11 

11.  With  forked  central  fascia anneitella  p.  12 

Without  such ajncimaculella  p.  15 

12.  Entire  dorsal  edge  white -. mhrei'iculata  p.  16 

Golden  markings  extending  to  dorsal  edge quercicolella  p.  11 

a  Handbook  of  British  Lepidoptera.  gtized  by  LjOOglC 
f>Ent.  Mo.  Mag.,  XVII,  p.  169,  August,  1906. 
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Ki  Alar  expanse  half  an  inch  or  more 14 

Alar  expanse  less  than  half  an  inch 17 

14.  Forewings  with  white  dorsal  path 15 

Forewings  uniformly  lead  colored aUigttimella  p.  17 

15.  With  distinct  dark  dorsal  spot 16 

AVithout  such  spot monteUa  p.  19 

16.  Dark  dorsal  spot  crossing  white  area confugella  p.  1 7 

Dark  dorsal  spot  not  crossing  white  area helangereUa  p.  18 

17.  Ground  color  of  costal  part  of  forewings  darker  than  dorsal  part 18 

Ground  color  of  entire  wing  white 19 

18.  With  dark  brown  dorsal  streak rileiella  p.  20 

Without  such  streak pUcipunctella  p.  19 

19.  With  complete  transverse  oblique  fascia 20 

Without  such  fascia 22 

20.  With  large  dark  costal  streak  preceding  the  fascia , .  mtiffrrelia  p.  22 

Without  such  costal  streak 21 

21.  Basal  i>art  of  costal  edge  suffused  with  brown undulatella  p.  22 

Costal  edge  white holliella  p.  21 

22.  Alar  expanse  11-12  nun.,  veins  7-8  in  forewings  separate pedmontella  p.  21 

Alar  expanse  8-9  mm. ,  veins  7  and  8  stalked thuiella  p.  23 

ARGYRESTHIA  QUADRISTRIGELLA  ZcUcr. 

Plate  IV,  fig.  1. 

ArffyretAhia  quadristrigelfn  Zeller,  Verb.  zool.  hot.  gesell.  Wien,  XXIII,  1873, 
p.  304.— Frey  and  Boll,  Stett.  Entom.  Zeitung,  XXVIII,  1877,  p.  209.— 
Chambers,  Bull.  U.  S.  Geol.  Surv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  8. 
Nat.  Mus.,  1903,  No.  6468. 

Labial  palpi  whitish.  AntennaB  white  annulated  with  black.  Face 
and  head  light  golden  yellow.  Thorax  golden.  Forewings  golden 
white  with  the  base,  tip,  and  four  nearh'  straightedged  transverse 
fasciaB  dark  golden  yellow.  Cilia  golden.  Hindwings  light  gray. 
Forewings  with  veins  7  and  8  stalked. 

Ahr  expaTise. — 10  mm. 

A  very  characteristic  species,  which  can  not  easily  be  confounded 
with  any  other  and  at  once  recognized  by  the  golden  thorax  and  the 
four  sharply  defined  golden  fasciae.  The  type  is  in  Museum  of  Com- 
parative Zoology  in  (Cambridge. 

Ifabitat.—TexBs  (Boll). 

Boll  obtained  his  specimens  of  this  species,  among  which  the  type, 
by  beating  Jimipems  mrginiana  in  March,  and  it  is  probable  that  this 
is  the  food  plant  of  the  species. 

ARGYRESTHIA  THORACELLA,  new  species. 
Plate  IV,  fig.  2. 

Labial  palpi,  face  and  head  pure  white;  antennae  white  with  black 
anniilations.  Thorax  light  golden  yellow.  Forewings  silvery  pearly 
white  with  light  golden  markings  as  follows:  A  basal  patch,  a  broad 
transverse  fascia  a  basal  third,  somewhat  wavy  in  outline  and  bulging 
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out  in  the  middle  toward  apex;  another  much  more  undulating  fascia 
on  the  middle  of  the  wing  with  similar  but  exaggerated  outline,  and 
a  third  nearly  .straight  fascia  at  apical  third,  sending  out  a  zigzag' 
line  from  its  dorsal  end  into  the  apical  part.  No  black  apical  dot 
Hind  wings  whitish  gray.  Abdomen  light  ochreous.  Legs  silver}^ 
with  tips  of  tarsal  joints  slightly  blackened.  Veins  7  and  8  in  fore- 
wings  stalked. 

Alar  expanse. — 9  mm. 

Habitat. — Williams,  Arizona  [H.  S.  Barber], 

Type.—C2Lt.  No.  9945,  U.S.N.M. 

Nearest  to  A,  ciipremeUa  Walsingham,  with  clear  white  ground 
color  and  with  lighter  and  more  well-defined  markings,  which  are 
nearly  perpendicular  on  the  edge,  not  strongl}^  oblique  as  in  cuprei<Helhu 

ARGYRESTHIA  CUPRESSELLA  Walsingham. 

riato  IV,  %.  3. 

Argyresthia  cupreaseUa  W AUiimui am,  Insect  Life,  III,  1890,  p.  118 — Dyar,  Bull. 
52,  U.  B.  Nat.  Mus.,  1903,  No.  64(51. 

Face  and  labial  palpi  yellowish  white.  Head  white.  Antenna* 
annulated  with  black.  Thorax  dark  golden.  Forewings  with  the 
white  ground  color  sujffused  with  light  golden,  and  obscured  by  the 
diffused  dark  golden  markings,  which  cover  the  base  and  the  tip  of 
the  wing,  and  consist  of  an  irregular,  more  or  less  broken,  broad  zig- 
zag line  touching  both  edges  of  the  wing,  and  leaving  only  two  or 
three  dorsal  and  three  or  four  costal  spots  of  the  whitish  groundcolor 
exposed,  giving  the  wing  a  checkered  appearance.  At  the  extreme 
apex  is  a  minute  black  dot. 

Forewings  with  only  11  veins — vein  3  absent — and  veins  7  and  8 
stalked.     Hindwing  with  vein  4:  absent. 

Alar  expa7ise. — 8-9  mm. 
.  J^oodplant, — Cupressus. 

//a527tf/.— California  (D.  W.  Coquillett). 

I  have  examined  the  type  of  this  species  in  Lord  Walsinghanvs  col 
lection  at  Merton  Hall,  p]ngland.     The  series  from  which  the  type 
was  taken  was  bred  b}^  Mr.  Coquillett  at  Los  Angeles,  California, 
from  twigs  of  sevei'al  species  of  Cnpress'us,     This  series  is  in  U.  8. 
National  Museum. 

The  forewings  of  this  species  have  only  four  dorsal  veins  from  the 
cell  below  the  forked  veins  7  and  8  and  in  the  hindwing  vein  4  is 
absent.  It  would,  according  to  Meyrick's  tal)le,  fall  in  the  allied 
genus  (Jcdestis  Zeller,  but  this  genu.s  seems  to  me  rather  character- 
ized by  the  parallel  veins  5  and  6  in  the  hindwings  than  by  the  absence 
of  veins  in  the  forewings,  and  the  present  species  is  so  closely  allied 
to  the  nearest  following  species  of  ArcjijreMhhi^  that  1  include  it  in  this 
geims  with  its  natural  allies. 
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ARGYRESTHIA  FRSiYELLA  Walsingham. 
PlaU^  IV,  tig.  4. 

Argyraihia  freyelUi  Walsincjiiam,  In8*ect  Life,  III,  1890.  p.  119. — Dyar,  Bull.  52, 

U.  S.  Nat.  Mus.,  1903,  No.  6462. 
Argyregtfna  ahdominalis  Zellbr  [not  of  Euroi>e],  Verh.  Zool.  lx)t.  Gesell.  Wien, 

XXIII,  1873,  p.  306.— Chambers,  Bull.  U.  8.  Geol.  Sur\\,  IV,  1878,  p.  130.— 

Dyak,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  6453. 

Labial  palpi,  face  and  head  white;  antennsB  with  brown  annulations. 
Thorax  white;  patagina  golden  yellow.  Forewings  golden  yellow, 
mottled  with  silvery  white,  as  follows:  A  narrow  basal  central  streak 
reaching  to  basal  third;  a  small  basal  dorsal  spot,  two  costal  and  two 
dorsal  rather  ill-defined  outwardly  oblique  streaks  meeting  or  nearly 
meeting  at  the  center  of  the  wing;  a  series  of  small  costal  and  dorsal 
apical  dots  round  the  tip  of  the  wing.  Extreme  apex  black.  Cilia 
golden  yellow,  with  silvery  base.  Hind  wings  pale  ochceous  fuscous. 
Forewings  with  veins  7  and  8  stalked. 

Alar  expaiise. — 8-9  mm. 

FoodplanL — Jxmipei'iiB, 

Habitat— TexHa  (Boll),  Missouri  (U.  S.  Dept.  Agr.). 

1  have  examined  the  type  of  freyella  at  Merton  Hall,  England,  and 
also  Z^ller's  specimens  of  the  supposed  ahdominalk^  which  are  in  the 
Museum  of  Comparative  Zoology.  There  is,  as  suggested  by  Lord 
Walsingham,  no  doubt  that  they  are  identical  but  different  from  the 
true  ahdoijiinaliH  of  Europe,  which  thus  should  be  excluded  from  our 
American  list. 

In  the  U.  S.  National  Museum  is  a  large  series,  compared  with  the 
type,  bred  in  the  insectary  of  U.  S.  Department  of  Agriculture  from 
Juni]>€TuSn^  received  from  Cadet,  Missouri. 

This  series  was  wrongly  placed  and  labeled  as  Buccalatriv  thuiella 
Packard.     (See  p.  23.) 

ARGYRESTHIA  QUERCICOLELLA  Chambers. 

Plate  IV,  fig.  5. 

Argyretlhia  quercicoleila  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  130; 
IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  6409. 

Head,  face  and  palpi  white;  antenna3  annulated  with  l)lack. 
Thorax  white.  Forewings  silvery  white,  largely  suppressed  1)}'  the 
extensive  golden-yellow  markings  which  caused  Chaml>ers  to  regard 
that  color  as  the  groundcolor.  The  basal  costal  part  of  the  wing  is 
light  golden  and  reaches  on  the  costa  out  to  a  darker  golden,  inwardl}^ 
oblique,  broad  fascia  on  the  middle  of  the  wing;  this  fascia  is  edged 
and  partly  overlaid  with  dark  brownish  scales  on  its  dorsal  half.  The 
white  groundcolor  occupies  the  dorsal  base  of  the  wing  and  projects 
as  a  spur  up  along  the  central  fascia  nearly  to  the  costal  edge;  it  also 
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appears  as  a  narrow  basal  central  streak  dividing  the  light  golden 
color  into  two  parts.  The  entire  apical  third,  except  two  small  dorsal 
and  one  small  costal  white  spots,  is  golden-yellow  sprinkled  and  edged 
with  dark  brown  scales;  the  basal  edge  of  this  apical  golden  space  is 
oblique  and  parallel  with  the  central  fascia,  separated  from  it  by  a 
narrow,  pure  white,  oblique  fascia.  Cilia  golden  with  brown  tips. 
Hindwings  light  fuscous.    Forewings  with  veins  7  and  8  stalked. 

Alar  expanse. — 10  mm. 

Habitat. — Colorado  (Chambers). 

This  species,  the  t3^pe  of  which  is  in  the  Museum  of  Comparative 
Zoology,  is  nearest  annettella  Busck  (see  p.  12),  but  larger  and  easily 
distinguished  by  the  ornamentation. 

Chambei*s  collected  this  species  among  scrub  oak  in  June,  but  the 
foodplant  is  only  surmised  to  be  oak. 

ARGYRESTHIA  ANNETTELLA,  new  species. 
Plate  IV,  fig.  6. 

Labial  palpi,  face,  and  head  pure  white;  antennae  annulated  with 
golden  brown.  ForewMngs  silveiy  white  with  a  pale  golden  crooked 
fascia  from  base  of  costa  to  basal  third  of  dorsal  edge;  on  the  middle 
of  the  wing  is  a  broad  golden  fascia,  slightly  furcate  at  the  costal  edge 
and  at  apical  third  is  an  irregular  inwardly  curv^ed  golden  fascia 
with  a  golden  costal  streak  preceding  it  and  w^ith  two  lobes  into  the 
apical  part,  one  going  to  the  costal  and  one  to  the  dorsal  edge. 
Extreme  apex  black;  cilia  golden.  Hindwings  light  golden  fuscous. 
Forewings  with  7  and  8  stalked,  one  dorsal  vien  absent. 

Alar  expanse, — 9  mm. 

Habitat. — Cincinnati,  Ohio  (Miss  Annette  Braun). 

Type.—Q^i.  No.  9946,  U.S.N.M. 

This  species  is  nearest  to  qoodarteUa  Linnieus  in  wing  markings,  but 
much  smaller  than  that  species  and  differing  in  details  of  the  pattern. 

Named  in  honor  of  the  collector,  Miss  Annette  F.  Braun,  who  has 
sent  me  this  and  many  other  interesting  microlepidoptera,  all  in  the 
most  attractive  condition  and  setting. 

ARGYRESTHIA  GOEDARTELLA  (Linnaeus.) 
Plate  IV,  fig.  7  and  text  fig.  2. 

Twea  goedartellaJjiyajRVs,  Syj^st.  Nat.,  1758,  p.  541. 
•    Argi/resihia  goedartella  AvcTOREs,  Staiulinger  and  Rebel  Cat^  Lep.  Eur.,  II,  1901* 
No.  2402.— Chambers,  Can.  Ent.,  VII,  1875,  p.  144;  VIII,  1876,  p.  19. 

ArgyreMhia  goedasldla  Chambers,  Cinn.  Quart.  Journ.  Science,  II,  1875,  p.  294; 
Bull.  U.  S.  Geol.  Survey,  III,  1877,  pp.  131,  141,  147;^IV,  1878,  p.  130.— 
Saunderh,  Can.  Ent.,  VII,  1878,  p.  220.  gtizedbyGoOgle 

Argyresihia  goedertelUi  Dyar,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  058. 
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Labial  palpi,  face,  and  head  golden  white;  antennae  white  with 
black  annulations.  Thorax  pale  golden.  Forewings  shining  white 
with  golden  reflections,  sometimes  suffused  with  pale  golden;  an  out- 
wardly oblique,  somewhat  curved  coppery -golden  fascia  from  base  of 
costa;  another  similarly  colored  on  the  middle  of  the  wing  is  strongly 
furcate  at  costa,  and  a  third  inwardly  oblique  fascia  at  apical  third, 
parallel  with  the  outer  fork  of  the  second  fascia,  emits  a  lobe  into  the 
apical  part  of  the  wing,  sometimes  connecting  with  the  copper^^-golden 
apex.     Hindwings  dark  gray.     Forewings  with  viens  7  and  8  separate. 

Alar  expanse. — 11-13  mm. 

FoodplanU — Catkins  and  shoots  of  birch  and  alder  (Meyrick). 

The  American  specimens,  which,  without  hesitation,  I  refer  to  this 
species,  as  Lord  Walsingham  and  others  have  done  before,  average 
slightly  larger  than  the  European  specimens  and  the  color  of  the  head 
and  thorax  is  somewhat  lighter  than  in  the  European  series  at  my 
command. 

Chambers  recorded  the  species  from  Colorado.  In  the  U.  S.  National 
Museum  are,  in  addition  to  a  good  European  series  (Hoffmann  collec- 
tion), specimens  from  California,  determined  by  Lord  Walsingham, 
and  a  large  series  collected  by  Doctor  Dyar  on  alder  in  British  Colum- 
bia; also  specimens  from  Center  Harbor,  New  Hampshire  (Dyar),  and 
from  Pecos,  New  Mexico  (Cockerell). 

ARGYRESTHIA  PYGMiEELLA  Hiibncr.  • 

Plate  IV,  fig.  8, 

ArgyreMhia  pygmxella  Hubner,  Schm.  Eur.,  1827,  p.  353. — Stait dinger  and 
Rebel,  Cat.  Lep.  Eur.,  II,  1901,  p.  2419.— Riley,  Hniith's  List  Lep.  Bor. 
Am.,  1891,  No.  6175.— Dyar,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  6467. 

Labial  palpi,  face,  and  head  golden  white;  antennie  annulated 
with  brown.  Thorax  golden- white;  pata^ina  golden.  Forewings 
white  suffused  with  pale  golden;  a  darker  golden  streak  on  the  fold 
from  base  to  a  golden  dorsal  spot  at  basal  third;  an  outwardly  oblique 
golden  streak  from  the  middle  of  the  dorsal  edge  reaches  beyond  the 
middle  of  the  wing  and  at  tornus  is  a  golden  spot.  Hindwings  fuscous. 
Forewings  with  veins  7  and  8  separate. 

Alar  expanse. — 12-14  m.  m. 

This  striking  species  was  first  recorded  from  America  by  the  late 
Prof.  C.  V.  Riley.  In  the  U.  S.  National  Museum  are  specimens  from 
British  Columbia  (Dyar)  and  from  Seattle,  Washington  (Kincaid), 
which  1  can  not  differentiate  from  the  European  series  of  this  species. 
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ARGYRESTHIA  OREASELLA  Clemens. 
Plate  IV,  fig.  9. 

Arrpjresthia  oreasella  Clemens,  Proc.  Acad.  Nat.  Science,  Phila.,  1860,  p.  7: 
Stainton's  ed.  Tin.  N.  Am.,  1872,  pp.  39,  93.--Chambers,  Can.  Ent,  VI, 
1874,  p.  10.— BuscK,  Proc.  Wash.  Ent.  Soc,  V,  1903,  p.  193. 

Argyresthia  andereggleUa  Zellkr  (not  Duponchel)  Ver.  Zool.  hot.  Gesell.  Wien, 
XXIII,  1873,  p.  304.— Chambers,  Can.  Ent,  VII,  1875,  p.  145;  Bull.  U.  S. 
Geol.  Survey,  IV,  1878,  p.  130.— Dvar,  Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No. 
6455. 

ArgyreMhia  anduegieVu  Chambers,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  pp.  131,  141. 

Labial  palpi  silvery  white;  face  faintly  tinged  with  golden;  bead 
white;  antennae  white,  with  dark- brown  annulations.  Thorax  white. 
Forewings  silv^ery  white,  with  a  pale  golden  streak  from  base  of  costa 
diverging  slightly  from  costal  edge;  from  the  middle  of  the  dorsal 
edge  runs  a  broad  golden  fascia,  somewhat  outwardly  oblique,  across 
the  wing,  tapering  strongly  toward  costa,  which  it  hardly  reaches, 
but  where  it  is  substituted  by  two  minute  golden- brown  dots.  From 
costa,  just  beyond  these  dots,  and  nearly  touching  the  tip  of  the  first 
fascia,  runs  a  narrower,  outwardly  oblique  golden  fascia  to  tornus; 
this  fascia  emits  from  its  middle  a  broad  branch  toward  apex,  which 
divides  into  three  smaller  branches,  two  of  which  reach  the  costal  and 
one  the  dorsal  edge;  all  the  golden  markings  except  the  basal  streak 
^are  edged  with  dark-brown  scales;  around  apical  edge  is  a  narrow 
brown  line  before  the  cilia,  which  is  dark-golden  fuscous.  Hindwings 
dark  gray.     Forewings  with  veins  7  and  8  separate. 

Alar  exjxinse. — 13  mm. 

It  is  with  some  reluctance  that  I  must  disagree  with  all  former 
writers  on  this  species,  among  whom  are  such  careful  workers  as 
Stainton  and  Zeller,  who  have  made  this  species  a  synonymn  of  the 
European  andereggieUa  Duponchel.  I  was  led  to  accept  this  s^^non- 
omy  in  a  former  paper''  ])y  trusting  to  the  determination  of  several 
American  specimens  in  U.  S.  National  Museum,  which  w^ere  collected 
and  named  by  Lord  Walsingham;  but  critical  study  of  a. large  series 
of  European  specimens  shows  definite  and  constant  differences  in  the 
ornamentation  })etween  the  European  and  the  American  forms,  and 
Clemens's  name  therefore  should  be  retained  for  the  latter. 

In  the  U.  S.  National  Museum  are  specimens  of  this  species,  collected 
and  determined  by  Lord  Walsingham,  from  Mount  Shasta,  California; 
also  specimens  from  Cornwall,  Idaho  (Piper);  New  York,  Beuten- 
miiller;  Missouri  (Miss  Murtfeldt),  Ontjirio  (Hanham),  and  Beulah, 
New  Mexico  (Cockerell). 

Chambers  recorded  the  species  from  (volorado,  where  he  took  it 
among  oaks,  and  as  Miss  Murtfeldt's  specimens  also  we¥e  capture 

«Proc.  Wash.  Kntom.  Soc,  V,  1903,  p.  196. 
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on  oak,  this  ma}'  eventually  prove  the  food  plant  of  the  species. 
Of  Argyresthia  andereggiella  Duponchel,  I  know  no  American  speci- 
mens, and  it  should  properly  be  excluded  from  our  American  faunal 
list,  as  its  record  seems  to  be  made  only  on  misidentified  specimens. 
There  is,  however,  a  possibility  that  the  species  may  have  been  or  will 
bo  introduced,  and  I  give  the  figure  of  the  wing  from  authentic  Euro- 
pean specimens  (Plate  IV,  fig.  10)  for  comparison  with  (yreasella. 

ARGYRESTHIA  INSCRIPTELLA,  new  species. 

Plate  IV,  fig.  11. 

Palpi  and  face  light  golden;  head  pure  white;  antennas  white,  with 
brown  annulations.  Thorax  white.  Forewings  silvery  white,  with 
dark  golden  or  bronze-brown  markings,  as  follows:  Costal  edge  from 
base  to  the  middle  of  the  wing  suffused  with  light  brown;  from  the 
middle  of  the  costa  a  broad,  inwardly  oblique,  dark  golden-brown 
fascia,  with  two  or  three  small  white  notches  on  the  costal  edge;  entire 
apical  third  strongly  overlaid  with  dark  golden-brown  scales,  except 
for  three  costal  white  dashes,  two  dorsal  and  several  minute  apical 
white  dots.  The  apical  dark  part  of  the  wing  is  separated  from  the 
central  fascia  by  a  large  triangular  pure  white  spot,  which  rests  with 
one  side  on  the  dorsal  edge  and  from  the  opposite  upper  corner  emits 
a  narrow  line  upward  to  a  white  costal  dash.  Hindwings  rather  dark 
fuscous.  Ijegs  silvery  white^with  tips  of  all  joints  brown.  Forewings 
with  veins  7  and  8  stalked. 

Ahir  expanne. — 8  mm. 

Ilalnfat, — Williams,  Arizona,  July  (Barber). 

7yy>^.— Cat.  No.  0947,  U.S.N.M.  ' 

A  very  strikingly  marked  little  species,  easily  recognized  from  the 
figure  of  the  wing. 

ARGYRESTHIA  APICIMACULELLA  Chambers. 

Argyresthia  apicimaculella  Chambers,  Can.  Ent,  V^I,  1874,  p.  11. — Bull.   V.  S. 

Geal  Surv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  8.  Nat.  Mus.,  1908,  No. 

8456. 
ArgyreMhia  rwa//e//a  Chambers,  Can.  Ent,  VII,  1875,  p.  145. 

Shining  silvery- white,  each  joint  of  the  antenna*  (except  the  baf>al 
one)  dotted  above  with  dark  brown.  Primaries  with  a  blackish  or 
dark-brown,  shining,  almost  triangular  spot  at  the  apex,  with  three 
pale  and  indistinct  brownish  costal  streaks  before  it;  the  first  of  these 
streaks  is  the  shortest  and  most  indistinct  and  is  placed  at  the  begin- 
ning of  the  cilia.  The  second  is  a  little  more  distinct  and  sometimes 
extends  entirely  across  the  wing  and  the  third  one  always  does  so  after 
dividing  into  two  branches  just  before  the  apical  spot.  These  streaks 
are  usualh"  more  or  less  interrupted  and  sometimes  spread  over  the 
apex,  so  that  it  might  perhaps  be  more  correctly  described  as  dusted 
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than  streaked.  There  is  a  bright  though  pale  golden  basal  streak  just 
within  the  costal  margin. 

Alar  expanse, — |  inch  (about  10  mm.).  Kentucky,  in  oak  woods, 
in  Jiine  and  July. 

The  above  is  Chambers's  original  description.  The  species  is  un- 
known to  me  except  from  a  single  specimen  in  poor  condition  in 
Museum  of  Comparative  Zoology,  received  from  Chambers.  This 
specimen  is  glued  on  a  card  point  and  is  labeled  A.  visalidla;  it 
undoubtedly  represents  the  present  species,  which  should  be  easily 
recognized  from  the  description,  when  met  with. 

ARGYRESTHIA  SUBRETICULATA  Walsingham. 

Plate  IV,  fig.  12. 

Argyregthia  subreticulata  Walsingham,  Trans.  Am.  Ent.  Soc.  Phiia.,  X,  1882, 
p.  173.— Dyar,  Bull.  52,  U.  8.  Nat.  Mus.,  1903,  No.  6470. 

Labial  palpi  golden-white.  Face  and  head  silvery-white.  Antennae 
annulated'  with  light  golden-brown.  Thorax  white.  The  dorsal  two- 
thirds  of  the  forewings  pure  immaculate  white  from  base  to  shortly 
before  apex.  The  costal  third  from  base  to  apex  light  golden-brown, 
in  the  apical  part  somewhat  darker  and  reticulated  with  white.  The 
dark  part  of  the  wing  broadens  slightly  and  gradually  toward  apex 
and  reaches  to  the  apical  third  of  the  dorsal  cilia.  Around  the  apical 
edge  is  a  narrow  dark  bronze  line.  Apical  cilia  golden,  dorsal  cilia 
white.     Hindwings  light  gray.     Forewings  with  veins  7  and  8  stalked. 

Ala?*  expanse. — 9  mm. 

Habitat .  — Pennsylvania. 

The  type  of  this  very  distinct  species  is  in  the  collection  of  the 
Philadelphia  Academy  of  Natural  Sciences.  It  is  easily  distinguished 
from  all  described  American  species  of  the  genus  by  the  large  imDGiacu- 
late  dorsal  part  of  the  forewings. 

ARGYRESTHIA  DELETELLA  Zeller. 

Plate  V,  fig.  1. 

Argyrtathia  deletella  Zeller,  Verh.  Zool.  hot.  Gesell.  Wien,  XXIII,  1873,  p.  306. — 
Chambers,  Bull.  U.  8.  Geol.  Sarv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  S. 
Nat.  Mus.,  1903,  No.  6463. 

Labial  palpi  and  face  golden-white.  Head  white.  Antennte  with 
black  annulations.  Thorax  light  golden  yellow.  Forewings  whitish 
yellow,  darker  on  the  costal  and  apical  parts  than  below  the  fold  and 
irregularly  sprinkled  with  small  indistinct  brownish  transverse  streaks. 
On  the  middle  of  the  dorsal  edge  is  a  poorly  defined  brown  transverse 
marking,  crossing  the  light  dorsal  part  and  reaching  beyond  the  fold. 
Apical  cilia  brownish  with  white  base;  dorsal  cilia  light  ocherous. 
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Uindwings  lif^ht  ocherous  gray.  Veins  7  and  8  in  the  forewings 
stalked. 

jilar  expaiise, — 10  mm. 

Habitat.  — ^Texas. 

The  species  is  nearest  A.  pedmontdla  Chambers,  but  differs  from  it 
by  its  ocherous  coloration  and  is  easily  recognized  by  the  brown  trans- 
verse striation.  , 

The  types  are  in  the  Museum  of  Comparative  Zoology  and  in  Lord 
Walsingham's  collection.  In  U.  S.  National  Museum  is  an  identical 
specimen,  which  I  have  compared  in  both  these  places  and  which  I 
believe  belongs  to  the  original  type  series. 

ARGYRESTHIA  ALTISSIMBLLA  Chambers. 

Argyretthia  aUissimella  Chambebs,  Bull.  U.  S.  Geol.  Surv.,  Ill,  1877,  pp.  130, 147; 
IV,  1878,  p.  130.— Dyar,  BuU.  52,  U.  S.  NatJ^us.,  1903,  No.  6454. 

I  quote  Chambers'  description: 

Of  a  leaden  hue,  except  that  the  vertex  is  whitish,  the  antennce  annulated  with 
white;  the  palpi  are  a  little  darker  than  the  general  hue,  except  the  ander  surface 
of  the  second  joint,  which  is  whitish.  Cilia  paler  than  the  wings.  Expanse  of  wings 
scant  6  lines  (about  12  mm. ).  In  some  lights  the  forewings  appear  silvery  or  pale 
golden.  Taken  in  July  among  dwarf  willows  on  the  side  of  Mount  Elbert,  Colorado. 
Altitude  11,000  feet. 

This  species  is  unknown  to  me  except  from  the  unique  type  in  the 
Museum  of  Comparative  Zoology,  on  which  1  made  the  following  note 
in  October,  1902: 

Type  No.  1412,  unique,  labeled  Colorado;  in  rubbed  condition.  Probably  a  true 
Argyresthiaj  but  different  from  any  known  to  me;  forewings,  which  are  much  rubbed, 
appear  to  have  been  uniformly  golden  fuscous,  with  strong  metallic  reflexions. 

Closer  study  of  this  type  is  required,  but  if,  as  I  believe,  it  belongs  to 
the  present  genus,  the  species  should  be  easily  recognized  when  met 
with. 

ARGYRESTHIA  CONJUGELLA  Zeller. 

.     Plate  V,  fig.  2. 

Argip-eMhia  conjugdla  Zeller,  Isis,  1839,  p.  204. — Fletcher,  Kept.  Entom.  Can. 
Agricult.  Dept,  1896,  p.  268;  1897,  p.  201;  1898,  p.  198.— Standing er  and 
Rebel,  Cat  Lep.  Eur.,  1901,  No.  2393.— Lampa,  Entom.  Tidsek.,  XXVII, 
1906,  p.  1. 

Palpi,  face,  and  head  yellowish-white;  antennai  annulated  with  dark 
brown.  Thorax  3'ellowish-white;  pata^ina  dark  brown.  Forewings 
dark  purplish-brown  with  dorsal  part  to.tornus  white;  on  the  middle 
of  the  doi"sal  edge  is  an  outwardly  oblique  blackish-brown  streak, 
which  loses  itself  in  the  dark  costal  part.  Costal  edge  is  strigulated 
with  yellowish  white,  and  shortly  before  apex  is  a  larger  white  costal 
dash.  Apica!  cilia  blackish-brown;  dorsal  cilia  ocherous  fuscous. 
Proc.  N.  M.  vol.  xxxii— 07 2 
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Hindwings  dark  fuscous  with  ocherous-gray  cilia.  Forewings  with 
veins  7  and  8  separate. 

Alar  expanse, — 12-13  mm. 

Food  planU, — Berries  of  Sorhva  aucuparia  (authorex),  fruit  of  apple 
(Fletcher,  Lampa). 

This  European  insect,  whose  normal  food  plant  is  mountain  ash,  has 
of  late  years  been  observed  in  Canada  and  Scandinavia  to  attack  culti- 
vated apples  whenever  the  normal  food  supply  for  an}^  reason  has 
failed,  and  it  has  thereby  proved  itself  a  very  destructive  enemy  of  the 
apple  crop  of  considerable  economic  importance. 

Dr.  J.  Fletcher  first  recorded  the  species  and  its  change  of  food  plant 
from  British  Columbia.  One  of  his  specimens  determined  by  Lord 
Walsingham  and  Mr.  Durrant,  in  1897,  is  in  U.  S.  National  Museum; 
it  is  labled:  Apple-fruit  miner,  British  Columbia,  Jan.  2, 1897. 

Another  specimen  fronf  Fieldbrook,  California  (H.  S.  Barber),  can 
not  be  distinguished  from  typical  European  specimens  in  the  Museum 
collection. 

Prof.  S.  Lampa  has  recently  (see  reference  above)  given  a  very 
excellent  review  of  this  insect  with  an  account  of  his  own  careful 
observations  on  its  habits  on  Sorhus  and  on  apple;  it  is  illusti-ated  by 
a  tine  colored  plate. 

ARGYRESTHIA  BELANGERELLA  Chambers. 

Plate  Y,  fi^.  8. 

Argyre9thia  hdangerella  Chambers,  Can.  Ent.,  VII,  1875,  j).  145;  Bull.  U.  S,  Geol. 
Surv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  S.  Nat.  Mus.,  lt)08,  No.  (54(50. 

Palpi  white;  head  and  face  white;  antenna*  with  dark  l)rown  aiinu- 
lations.  Thorax  white;  patagina  dark  brown.  Costal  part  of  fore- 
wing  above  the  fold  dark  brown,  with  a  series  of  still  darker  costal 
spots  from  the  middle  to  apex,  the  outer  ones  intersected  with  white 
dashes.  Dorsal  part  of  the  wing  below  and  somewhat  beyond  the 
folds  oclierous  white,  with  a  semicircular,  not  very  well  defined, 
dark  brown  spot  on  the  middle  of  the  dorsal  edge  and  a  smaller  one  at 
apical  third.  Cilia  light  brown.  Hindwings  dark  fuscous.  Legs 
white,  shaded  with  brown.     Forewings  with  veins  7  and  8  separate. 

Alar  e.rjxwiie. — 13  mm. 

Ilahitat,  — Canada. 

The  type  of  this  species,  from  Professor  Belanger's  collection,  was 
obtained  by  the  writer  with  the  other  of  ('hambers's  types  in  that  col- 
lection through  the  courtesy  of  Rev.  Dr.  C.  E.  Dionne  of  the  Laval 
University,  Que})ec,  Canada,  and  it  is  now  in  IT.  S.  National  Museum 
as  type  Xo.  5777. 
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An  identical  cotype,  received  from  Chambers,  is  in  the  Museum  of 
Ck)mparative  Zoology. 

The  species  is  ver}-  near  conjiigella  Zeller,  but  differs  by  the  dorsal 
dark  spot  not  reaching  the  costal  dark  part  of  the  wing. 

ARGYRESTHIA  MONTELLA  Chambers. 

Argyreaihla  montella  Chambers,  Bull  U.  S.  Geol.  Surv.,  Ill,  1877,  p.  130;  IV, 
1878,  p.  130.— Dyar,  Bull  52,  U.  S.  Nat.  Mus.,  1903,  No.  6464. 

Face  and  palpi  yellowish;  tuft  and  thorax  white;  antenna?  fuscous,  annulated 
with  white;  forewings  fupcous,  the  apical  portion  indistinctly  dusted  with  white,  and 
with  indiptinct  short  white  streaks  before  the  apex,  each  dark  margined  before;  the 
dorsal  margin  is  white  as  far  as  the  fold,  and  very  faintly  dusted;  no  dorsal  fuscous 
streak;  there  is  a  row  of  fuscous  scales  around  the  base  of  the  cilia,  which  at  the 
apex  have,  to  the  naked  eye,  the  appearance  of  a  minute  spot.  Ilindwings,  cilia, 
and  upper  surface  of  the  abdomen  pale  grayish;  undersurface  of  the  wungs  grayish 
fuscous  and  tuft  whitish;  legs  whitish,  the  tarsi  stained  with  yellowish. 

Ktpanse  of  wings. — 7  lines  [about  15  mm.].  Among  scrub-oaks  at 
Edgerton  [Colorado]  in  July. 

The  above  is  Chambers  description;  the  species  is  known  to  me  only 
from  the  unique  type  [No.  1411]  in  Museum  of  Comparative  Zoology 
on  which  I  made  the  following  note  in  1902: 

Near  helangereUa^  but  larger,  and  without  the  dark  dorsal  spot  in  the  white  part  of 
the  wing;  with  an  extreme  apical  black  line  as  in  pedmonxleUa,  from  which  it  also 
differs  by  the  absence  of  the  dorsal  streak. 

ARGYRESTHIA  PLICIPUNCTELLA  Walsingham. 

Plate  V,  fig.  4. 

Arfftfresthia  ]>licipu7icleUa  Walsinciham,  Insect  Life,  III,  1890,  p.  119;  IV,  1891,  p. 
386.— Dyar,  Bull.  52,  V.  S.  Nat.  Mus.,  1903,  No.  6465. 

Labial  palpi,  face,  and  head  white,  antenna?  annulated  with  brown. 
Thorax  white,  patagina  light  fuscous.  Forewings  white,  suffused,  and 
sprinkled  with  grayish  brown,  espec^ially  in  costal  and  apical  parts, 
while  the  dorsal  part  below  the  fold  is  nearly  pure  white.  Around 
the  apical  edge  is  a  not  very  prominent  darker  line  and  on  the  fold  is 
a  rather  indistinct,  somewhat  darker  brownish  spot,  not  touching  the 
dorsal  edge.  Hindwing  light  ocherous  fuscous.  Legs  white,  tarsal 
joints  slightly  tipped  with  brown.    Forewing  with  veins  7  and  8  stalked. 

Alar  expanse. — 10  mm. 

Habitat. — California  and  Oregon. 

r examined  the  types  of  this  species  at  Merton  Ilall,  England,  and 
obtained  through  the  liberality  of  my  hosts  one  of  the  cotypcs  from 
Mendocino  County,  California,  from  which  the  present  description  and 
figure  is  made.  It  is  an  obscure,  poorly  marked  species,  which,  how- 
ever, can  not  well  be  mistaken  for  any  of  the  other  described  forms. 
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ARGYRBSTHIA  RILEIELLA,  new  species. 

Plate  V,  fig.  6. 

*  Argyresthiarnendica  WAiiiiNOHAM  [not  Haworth],  Insect  Life,  III,  1891,  p.  118.— 
DuRRANT,  Rept.  of  Entomologists,  Can.  Dept.  Agricult.,  1897,  p.  202. — Dyar, 
Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  6469. 

Head,  face,  and  palpi  white;  antennae  annulated  with  golden  brown. 
Thorax  white,  patag'ina  dark  golden  lyown.  Forewing.s  white,  above 
the  fold  strongly  suffused  with  golden  brown  especially  toward  apex, 
which  is  quite  dark;  along  the  outer  half  of  the  costal  edge  is  an 
irregular  series  of  ill-defined  small  darker  brown  spots  intervened 
with  whitish.  The  dorsal  edge  below  the  fold  is  nearly  immaculate 
white  until  the  middle  of  the  wing,  where  it  is  cut  oflf  bj'^  a  large 
ill-defined  dark  brown  patch,  which  crosses  the  fold  and  gradually 
widens  out  and  is  lost  in  the  dark  portion  of  the  wing.  Hindwings 
light  ocherous  fuscous.  Legs  white,  tarsal  joints  tipped  with  brown. 
Forewings  with  veins  7  and  8  separate  and  one  dorsal  vein  absent. 

Alar  expanse. — 9  m  m. 

Ilahitat, — Washington,  District  of  Columbia  (Riley),  May,  1885. 

Type.—Qfii,  No.  9948,  U.S.N.M.  ^  ^ 

Lord  Walsingham  erroneously  recorded  the  European  Argyresthm 
ineixdiva  Haworth  on  the  unique  specimen  in  National  Museum,  which 
1  have  now  made  the  type  of  rlleiella.  The  specimen  is  only  in  fair 
condition,  and  I  should  not  have  described  the  species  until  more 
material  was  on  hand  except  for  the  correction  of  this  record;  it  is 
certainly  distinct  from  mendica^  a  figure  of  which  (Plate  V,  fig.  5) 
I  give  for  comparison,  it  being  smaller,  more  slender  winged,  and 
without  the  white  costal  markings  characteristic  of  the  European 
species;  this  latter  of  course  must  be  dropped  from  our  faunal  list. 

It  is  also  quite  distinct  from  conjugella^  which  species  it  was  sug- 
gested it  might  be  b}'  Mr.  H.  Durrant,  who,  with  Lord  Walsingham, 
had  realized,  that  the  determination  Dvetidlca  was  probably  erroneous.** 

Rilelellu  is  nearest  to  pedmontelJu^  but  is  a  smaller,  more  shining 
species  in  which  the  costal  part  is  darker  and  the  dorsal  part  more 
immaculate  white  than  in  pedmontella.  It  differs  from  all  three  spe- 
cies by  the  absence  of  one  dorsal  vein  in  the  forewing.   • 

Named  in  honor  of  the  collector,  the  late  Prof.  C.  V.  Riley,  to 
whose  special  interest  in  Microlepidoptera  we  owe  much  valuable  work 
done  by  himself  and  others  in  this  group. 

« Durrant,  Rept.  Entoni.  Can.  Dept.  Agricult.,  1897,  p.  202. 
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ARGYRESTHIA  PEDMONTELLA  Chamber^. 

Plate  V,  fig.  7. 

ArgyresOtiapedmonUlla  Chambers,  Bull.  IT.  S.  Geol.  Surv.,  Ill,  1877,  p.  131;  IV, 
1878,  p.  130.— Dyar,  Bull.  52,  U.  S.  Nat.  Mua.,  1903,  No.  6466. 

Labial  palpi,  face  and  head  white;  antennae  annulated  with  brown. 
Thorax  white,  patagina  brown.  Forewings  white,  strongly  suffused 
with  dark  brown  on  the  co3tal  and  apical  parts;  dorsal  part  below  the 
fold  only  slightly  sprinkled  with  dark  scales;  on  the  costal  edge  from 
basal  third  to  apex  is  an  irregular  series  of  darker  brown  spots  inter- 
vened by  pure  white  dashes;  around  apex  and  along  'base  of  dorsal 
cilia  is  a  thin  blackish-brown  line,  and  on  the  middle  of  the  dorsal 
edge  is  a  large,  oblique,  dark  brown  spot  shaped  like  a  pai'allelogram 
reaching  across  the  light  dorsal  area  to  the  more  densely  dusted  costal 
part  Cilia  light  fuscous.  Hindwings  light  fuscous.  Legs  shaded 
with  dark  brown.     Forewings  with  veins  7  and  8  separate. 

Alar  expa7iJ<e. — 13  mm. 

HahitaL — Colorado  (Chambers). 

This  is  nearest  to  hdangereUa  and  rileiella^  differing  from  both  in 
the  lighter  costal  part  of  the  forewing  and  in  the  form  of  the  dorsal 
spot. 

ARGYRESTHIA  BOLLIELLA,  new  species. 
Plate  V,  fig.  8. 

Labial  palpi  and  face  golden  white;  head  white;  antenna  with  dark- 
brown  annulations.  Thorax  and  patagina  white.  Forewings  white, 
with  dark-brown  markings  as  follows:  A  broad,  inwardly  oblique, 
dark-brown  fascia  from  beyond  the  middle  of  the  costal  edge,  some- 
times narrower,  and  diffused  on  the  middle  of  the  wing,  but  reaching 
and  widening  out  on  the  dorsal  edge;  a  large,  ill-defined  dorso-apical 
spot,  covering  apical  fourth  except  along  costal  edge,  which  is  white; 
a  series  of  small,  irregular  brown  streaks  along  the  costal  edge  and  a 
sparse  sprinkling  of  brown  scales  on  the  entire  wing;  sometimes  a 
larger  dot  on  dorsal  edge  before  the  fascia.  Hindwings  dark  fuscous. 
Legs  golden  white;  tarsal  joints  shaded  with  brown.  Forewings  with 
veins  7  and  8  separate. 

Alar  expanse, — 10-11  mm. 

Habitat.— TQX9C&  (Boll). 

Type.—C2it.  No.  9949,  U.S.N.M. 

Named  in  honor  of  the  collector,  the  late  Jacob  Boll,  whose  beauti- 
fully preserved  specimens,  collected  more  than  a  quarter  of  a  century 
ago,  are  still  among  the  most  valuable  material  in  the  few  important 
collections  of  American  Microlepidoptera. 

The  species  is  nearest  to  undalateUa  Chambers,  but  somewhat 
larger,  without  the  bastal  costal  dark  streak  and  with  the  fascia 
reaching  across  the  wing  to  the  dorsal  edge. 
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ARGYRESTHIA  UNDULATELLA  Chambers. 

Plate  V,  %  '^• 

Argyregthia  undulateUa  CnAMBEtiiij  Can.  Ent.,  VI,  1874,  p.  10;  VII,  1875,  p.  145. 

Chalciope  undulate! lit  KHAMBEUHy  Can.  Ent.,  VI,  1874,  p.  10. 

Polyxo  undulatella  CiiAMfiEnn,  Can.  Ent.,  VI,  1874,  p.  10. 

AlhuneaundulateUa  Chambers,  Can.  Ent,  VI,  1874,  p.  10. 

Argyresthia  austerellaCn AMBKBH  {not  ZeWer) J  Ca.n.  Ent.,  IX,  1S77,  j>.  72;  Bull. 

U.  S.  Geo).  Surv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  V.  S.  Nat.  Mns.,  1903, 

No.  6457  (part). 

Labial  palpi,  white,  shaded  externally  with  brown.  Fare  white  be- 
low, brownish  above.  Head  white.  Antenna^  annulated  with  black. 
Thorax  and  patagina  white.  Forewings  white,  with  base  of  costal  edge 
brownish  and  with  costal  and  apical  parts  rather  freely  dustc»d  with 
brown  scales;  from  beyond  the  middle  of  costa  runs  a  dark  brown 
fascia  inwardly  oblique,  which  does  not  quite  reach  the  dorsjil  edge; 
at  apical  third  is  a  similar,  but  not  so  well  defined,  oblique  dark  brown 
streak,  which  is  connected  with  and  diffused  into  the  nearly  brown 
apical  part  of  the  wing  in  which  are  two  or  three  white  costal  dashes 
and  a  thin  black  line  along  the  apical  edge.  Ilindwings  light  fuscous. 
Legs  white,  tarsi  annulated  with  brown.  Forewings  with  veins  7  and 
8  stalked. 

Afar  expaiiiie. — J)  mm. 

Habitat. — Kentucky  (Chambers). 

This  species  was  made  a  svnon\^m  of  Zeller's  austei^dla  by  Chaml>er8 
himself,  though  he  noted  the  differences  of  his  species  from  Zeller's 
ver}'^  striking  figure  of  auHt^reUa^  and  it  has  since  been  regarded  as 
such;  but  Chambers's  description  and  a  comparison  of  his  and  Zeller's 
type  in  the  Museum  of  Comparative  Zoolog\^  and  in  the  U.  S.  National 
Museum  clearly  proves  that  the  two  species  are  distinct,  and  Cham- 
bers's old  name  must  be  revived. 

The  most  striking  difference  from  auHtereUa  is  the  total  absence  of 
the  first  costal  dark  streak  at  basal  third,  found  in  Zeller's  s|)ecies. 

ARGYRESTHIA  AUSTERELLA  Zcller. 

Plate  V,  fig.  10. 

Argyresthia  ansterella  Zeller,  Verh.  zool.  lx)t.  Gesell.  Wien,  XXIII,  1873,  p.  305. — 
Chambers,  Bull.  U.  fe.  Geol.  Surv.,  IV,  1878,  p.  130.— Dyar,  Bull.  52,  U.  S. 
Nat.  Mu8.,  1903,  No.  6457. 

Labial  palpi  white,  shaded  with  fuscous.  Face  lead  colored.  Head 
white.  Antennte  white,  with  black  annulations.  Thorax  white.  Fore- 
wings white,  with  striking  dark-brown  marking;  entire  costal  edge 
and  apical  part  of  the  wing  mottled  with  dark  brown,  in  which  the 
ground  color  appears  as  small  dots  and  dashes,  especialh'  in  the  apical 
part. 
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Before  the  middle  of  eosta  is  a  dark  brown,  nearly  black,  inwardly 
oblique  streak  reaching  to  the  fold;  from  just  beyond  the  middle  of 
eosta  runs  a  broader  blackish  brown  fascia  parallel  with  the  first  costal 
streak,  but  reaching  to  the  costal  edge,  though  somewhat  attenuated. 
At  apical  third  is  a  third  dark  streak  parallel  to  the  other  two,  but 
genenilh"  more  or  less  diffused  into  the  dark  apical  part  of  the  wing. 
Legs  golden  white,  annulated  with  black.  Forewings  with  veins  7 
and  8  stalked. 

Alar  expanse, — 8-9  mm. 

This  boldly  marked  species  is  nearest  to  the  two  foregoing,  but,  as 
indicated  under  them,  quite  distinct,  as  Zeller's  figure  alone  proves. 

Zeller's  types  are  in  the  Museum  of  Comparative  Zoology;  they 
came  from  Texas  (Boll).  In  the  National  Museum  are  identical  speci- 
mens from  Cincinnati,  Ohio,  })y  Miss  A.  F.  Braun,  and  near  St.  Louis, 
Missouri,  and  on  Plummers  Island,  Marj-land,  by  the  writer. 

ARGYRESTHIA  THUIELL A  Packard. 
Plate  V,  fig.  11. 

BucctUalrir  thuieUa  Packard,  Amer.  Nat,  V,  1871,  p.  152;  Kept.  !•.  8.  Entom. 

Com.,  V,  1890,  p.  917.— Riley,   Rep.   Ins.  Mo.,  IV,  1872,   p.  51.— Dyar, 

Bull.  52,  U.  S.  Nat.  Mus.,  1903,  No.  6250. 
ArgyreMhia  pp.,  Fletcher,  Rept.  of  Entom.  Can.  Dept.  Apr.,  1905,  p.  189. 

Palpi,  head,  and  face  white,  antenna*  with  brown  annulations. 
Thorax  white.  Forewings  pearly  white  with  brown  markins^s;  base 
of  costal  edge  light  golden  brown;  at  basil  third  is  a  small  brown  dor- 
sal streak;  on  the  middle  of  the  wing  is  a  larger  brown  dorsal  streak, 
sometimes  reaching  nearly  to  an  opposite  small  brown  costal  spot,  but 
generally  diffused  and  interrupted  before  then;  at  apical  third  is  a 
nearly  complete  narrow  brown  fascia  and  around  the  apical  edge  is  a 
series  of  small  dark-brown  dots.  These  markings  are  <iuite  variable 
and  often  nmch  diffused;  in  some  specimens  the  entire  basal  half  is 
nearly  immaculate  white  and  the  markings  confined  to  the  gradually 
darker  apical  spots;  in  other  specimens  the  entire  wing  is  slightly 
sprinkled  with  irregular  ill-defined  brown  spots.  Hindwings,  light 
fuscous.    Legs  yellowish  white.    Veins  7  and  8  in  the  forewings  stalked. 

A/ar  crpanse. — 8-9  mm. 

Ha)ntat. — Maine  (Packard),  Canada  (Fletcher),  Pennsylvania  (Dietz). 

F^Mxlplant, — Thuja  occidentalis. 

This  neat  little  species  can  not  easily'  b(»  confused  with  any  other 
described  American  Argyresthia,  in  spite  of  the  variation  in  markings. 
A  very  large  series  was  lately  bred  by  the  writer  from  Thuja  branches 
sent  from  Dr.  J.  Fletcher,  Ottawa,  Canada.  The  larva?  mines  the 
terminal  shoots,  leaving  them  dead  and  discolored,  and  Doctor  Fletcher 
stated  that  the  species  did  considerable  damage  in  his  neighborhood  to 
ornamental  Thuja^  as  was  also  very  evident  from  the  material  sent. 
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The  larva  pupates  within  the  mine  without  much  of  a  cocoon,  and 
the  adults  go  through  the  characteristic  undulating  motion  before 
settling  down  to  the  typical  position  of  rest. 

I  have  very  little  hesitation  in  identifying  this  species  as  the  one 
described  by  Packard  as  a  Buccvlatrix  for  the  following  reasons:  No 
species  of  BuccuLatrix  is  known  to  feed  on  evergreens;  the  description 
fits  the  present  species  very  well,  as  does  the  figure,  which,  although 
poor,  looks  like  an  Argyresthia^  but  could  hardly  have  been  di-awn 
from  9l' Bucculatrix,  Packard  had  rather  vague  ideas  of  the  genera 
of  Microlepidoptera,  as  is  abundantly  proven  by  his  description  of 
Nepticula  poinwordla  as  a  Micropteryx^  and  of  Tinea  fuscipuncUUa 
Haworth  as  Oecophm^a  frigidella;  a  large  number  of  the  small,  very 
peculiar  parasite  Pentacnemu8  hucculatricis  Howard,  which  was  de- 
scribed from  Packard's  specimens,  were  also  bred  from  my  material; 
the  cocoons  which  Packard  described  and  associated  with  his  species 
did,  according  to  his  description,  not  look  like  those  of  a  Bucculatrix 
and  probably  belonged  to  the  Recurvaria  thuydla^  common  on  the  same 
plant  and  also  bred  from  Doctor  Fletcher's  material. 

However,  there  is,  of  course,  a  possibility  of  a  Bueculatrix  feeding 
on  Thuja^  and  if  such  is  ever  found  Packard's  name  must  revert  to 
that  species;  but  I  consider  this  very  improbable. 

EXPLANATION  OF  PLATES. 

PLATE  IV. 

FiQ.  1.  Argyresthia  qtuxdrisirigella  Zeller. 

2.  Argyresthia  thoraceUa  Busck. 

3.  Argyresthia  cupressella  Walsingham. 

4.  Argyresthia  freyeUa  Walsingham. 
6.  Argyresthia  quercicolella  Chambers. 

6.  Argyresthia  annettella  Busck. 

7.  Argyresthia  goedartella  {liinnseus). 

8.  Argyresthia pygmacella  Ruhner. 

9.  Argyresthia  oreasdla  Clemens. 

10.  Argyresthia  andereggiella  Duponchel. 

11.  Argyresthia  inscriptella  Busck. 

12.  Argyresthia  subreticulata  Walsingliam. 


Fig.  1.  Argyresthia  delet^Ua  Zeller. 

2.  Argyresthia  conjugella  Zeller. 

3.  Argyresthia  belangerella  Chambers. 

4.  Argyresthia  plicipunctella  Walsingham. 

5.  Argyresthia  mendica  Haworth. 

6.  Argyresthia  rileiella  Busck. 

7.  Argyresthia  pedmontella  Chambers. 

8.  Argyresthia  boUieUa  Busck. 

9.  Argyresthia  undulaiella  Ch&mbers,  Digitized  by  GoOqIc 

10.  Argyresthia  austereUa  Zeller. 

11.  Argyresthia  thuiella  Packard. 
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THE  FRESH-WATER  AMPHIPODA  OF  NORTH  AMERICA. 


By  Ada  L.  Wecket^, 

Of  Molincy  lllinou. 


All  the  species  of  Amphipoda  known  to  occur  in  the  fresh  waters 
of  North  America  were  described  by  Prof.  Sidney  I.  Smith  in  his 
report  on  the  Crustacea  of  the  Fresh  Waters  of  the  United  States,  pub- 
lished in  1874:.  Previous  to  that  report  practically  no  work  had  been 
done  on  the  fresh-water  forms  belonging  to  this  group.  Since  then 
many  new  species  have  been  described,  and  the  present  paper  is 
intended  to  include  descriptions  of  all  of  the  species  of  Amphipoda 
now  known  to  occur  in  the  fresh  waters  of  North  America.  Only 
two  species  are  here  described  for  the  fifst  time,  but  as  I  have  had  the 
opportunity  of  examining  specimens— in  solne  cases  the  types — of 
most  of  the  known  forms,  it  was  thought  best  to  redescribe  and  figure 
them. 

The  genera  and  also  the  species,  in  several  instances,  were  in  a  state 
of  confusion;  consequently  an  extensive  synonymy  of  each  species 
described  has  been  included.  A  bibliography  has  also  been  added 
which  lists  the  principal  papers  dealing  with  the  amphipod  fauna  of 
the  region  covered  by  this  paper. 

I  am  greatly  indebted  to  Dr.  S.  J.  Holmes,  of  the  University  of 
Wisconsin,  under  whose  direction  this  work  was  conducted,  for  many 
courtesies  received  during  the  preparation  of  this  paper.  My  thanks 
are  due  also  to  Prof.  S.  A.  Forbes  for  the  loan  of  a  large  collection  of 
material  from  the  Illinois  State  laboratory  of  natural  history.  A  large 
number  of  specimens  were  obtained  from  the  United  States  National 
Museum,  and  the  valuable  aid  thus  received  is  gratef  ull}^  acknowledged. 

KEY  TO  FAMILIES  AND  GENERA. 

A.  First  antennse  with  secondary  flagellum;  fifth  peneopods  shorter  than  preceding; 
two  rami  of  third  uropods  nearly  equal;  second  jc^athopods  smaller  than 

first LysianassidwK.     Pontoporeia,  p.  26. 

AA.  First  antennae  with  secondary  flagellum;  fifth  perseopods  longer  than  the  pre- 
ceding; second  gnathopods  generally  larger  than  the  first Gammarid^ 

B.  Telson  cleft;  uropods  biramous. 
C.  Inner  ramus  rudimentary;  telson  cleft  not  more  than  three-fourths  distance 

^Q^«^' Digitized  by  Google 
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I).  Outer  raniu8  of  third  nropods  iiniarticulate Kncraiigonijjf,  p.  !*9 

DD.  Outer  rauius  of  third  uropo<lfl  biarticulate Niphargtut^  p.  .*i6 

CO.  Inner  ramuRnot  rudimentary  ,4>ne-half  to  tliree-fourthsas  long  as  outer,  which 

is  biarticulate;  telson  cleft  to  the  base,  or  nearly  so GainmartiSj  p.  38 

BB.  Telson  entire. 
0.  Third  uropods  with  rami. 

1).  Third  uropods  uniramous;  telson  short  and  broad Cranffonyx,  p.  49 

DD.  Thinl  uropods  biramous.     Inner  ramus  rudimentary,  outer  uniarticulate; 

last  two  segments  of  urosome  coalescent Stygonecie^,  p.  51 

CC.  Third  uropods  without  rami A])orrangonyx,  p.  XS 

AAA.  First  antennae  without  secondary  flagellum;  telson  entire,  short  and  broad; 
third  uroj)ods  uniramous Orchestiid.e;  Hyalellaj  p.  .>4 

Family  LYSIANASSID.E. 

Only  two  species,  PontoporeUi  hoyi  Smith,  and  Pmitopareta  fHa^ryus 
Smith,  have  been  described  as  belonging  to  this  family.  1  have  not 
had  specimens  of  either,  but  will  quote  Professor  Smith's  descriptions 
of  them. 

Genus  PONTOPOREIA  KrjzJyer. 

KKY   TO  HI'KCira. 

A.  Antenna?  not  reaching  to  the  ix>sterior  end  of  the  abdomen;  outer  ramus  of  third 

uropods  not  more  than'  twice  as  long  as  the  peduncle P.  hoyi,  p.  26 

AA.  Antennje  extending  to  or  beyond  the  tip  of  the  alxlomen;  outer  ramus  of  the 
third  uro{X)ds  more  than  twice  as  long  as  the  j)eduncle P.  JilicomiSy  p.  2S 

PONTOPOREIA  HOYI  Smith. 

(Mnmmarus  brer'uitylis^TiMi'f^ys^  MSS.  (female). 

Pontoporeia  affmh  Smith,  Am.  Jour.  Sci.,  3rd.  ser.,  II,  1871,  p.  453;  Prelim.  Rep. 

on  Dredgings  in  Lake  Superior,  1871,  p.  1022. 
P<mloporeia  hoyi  S.mitii,  Rep.  IJ.  S.  Fish  Com.,  1872-73,  (1874)  p.  647,  pi.  ii,  fig.  5. 

Professor  Smith's  description  follows: 

On  first  examining  specimens  of  this  species,  obtained  in  Lake  Superior  in  1871,  I 
regarded  them  as  specilically  identical  with  the  J^oatoporeia  ajfln'ti<  ol  the  Scandina- 
vian lakes  and  the  Baltic.  '  A  snl)se(iuent  and  more  minute  comparison  has,  h<»w- 
ever,  reveale<l  some  differences,  which  are  apparently  constant.  In  the  form  and 
proportions  of  the  segments  of  the  thorax  and  abdomen,  in  the  size  and  form  of  the 
eyes,  in  the  minute  details  of  antennuhc,  antenna*,  and  mouth  ^ppt^ndages,  1  can 
detect  no  differences  by  which  it  would  be  possible  to  distinguish  specimens  taken 
in  Lake  Superior  from  those  sent  from  Lake  Wetter,  or  from  the  beautiful  figures  of 
the  Scandinavian  species  given  by  Sars.«  In  the  first  pair  of  legs,  however,  tlie 
propodus  in  the  American  species  is  proportionately  a  very  little  shorter  than  in  the 
Euroi)ean,  and  the  palmary  margin  is  less  oblique — that  is,  it  is  not  so  nearly  parallel 
with  the  posterior  margin;  the  posterior  margin  is  somewhat  sliorter,  and  fumishetl 
with  fewer  hairs;  and  there  are  usually  two  small  and  slender  spines  on  the  pahnary 
margin  near  the  tip  of  the  closed  dactylus,  while  in  the  European  species  there  are 
no  real  spines  upon  the  palmary  margin,  but  only  slender  setiform  hairs.  In  ]>oth 
the  European  and  Americjin  species,  there  is  a  very  thin  and  narrow  lamellar  edge, 

ftHistoire  Naturelle  des  Crustaccs  d' Eau  Douce  de  Norvege,  1867,  p.  82,  pi.  vii, 
figs.  10-25;  pi.  VIII,  figs.  1-5. 
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extending  nearly  the  whole  length  of  the  palmary  margin.  The  daetylus  is  appar- 
ently a  little  longer  and  more  slender  in  the  Eurofiean  spcitiey.  The  obliquity  of  the 
palmary  margin,  and  its  armature  near  the  ix)sterior  angle,  seem  to  be  always  char- 
acteristic of  the  American  species.  In  the  young  specimens,  however,  there  is  often 
but  one  spine,  while  in  larger  ones  there  are  often  three.  In  the  third  and  fourth 
pairs  of  legs  of  the  American  species  the  dactylus  is  usually  armed  on  the  inside,  a 
little  way  from  the  tip,  with  two  setiform  hairs,  while  in  the  European  specaes  there 
is  only  one.  Some  young  specimens  of  the  American  8i)ecies,  however,  agree  with 
the  European  in  having  but  one  hair  upon  the  dactylus,  while  large  ones  often  have 
three,  and  in  the  full-grown  male  from  Lake  Michigan,  mentioned  farther  on,  there 
are  even  four. 

The  most  remarkable  differences  are  in  the  peculiar,  elongated,  papilliform  append- 
ages upon  the  sternal  portion  of  the  thoracic  segments.  In  the  European  species,' 
Dr.  (i.  O.  Sars  describes  and  figures  an  elongated  and  slender  process  depending 
from  the  middle  of  the  sternum  of  several  of  the  thoracic  segments;  and  in  the  single 
specimen  which  I  have  examine<l,  there  are  three  of  these  processes,  one  each  on  the 
second,  third,  and  fourth  segments.  Dr.  Sars,  who  has  studied  the  living  animals 
very  carefully,  does  not  suggest  what  may  be  the  use  of  the  appendages,  or  whether 
they  ever  vary  in  number  or  position  in  different  specimens.  In  specimens  from 
Lake  Superior  there  are  usually  seven  of  these  appendages,  one  upon  the  second  and 
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two  each  upon  the  thinl,  fourth,  an<l  fifth  segment^.  In  form  and  size,  these  append- 
ages do  not  differ,  except  that  in  alcoholic  specimens  they  seem  to  be  a  little  longer 
in  the  American  species.  In  some  specimens  of.  the  American  species,  the  append- 
age upon  the  second  segment  is  wholly  wanting,  anfl  in  two  specimens  examined 
carefully  there  was  pnly  a  single  median  one  upon  the  third  segment.  In  tlie 
absence  of  all  knowledge  of  the  nature  and  use  of  these  appendages,  it  seems  useless 
to  speculate  on  their  importance  as  distinctive  characters.  In  a  species  of  Po)do- 
poreia  from  the  Gulf  of  St.  Lawrence,  which  I  suppose  to  be  the  P.  ajfhiis  of  Kroyer, 
there  are  no  such  appendages  on  any  of  the  thoracic  segments.  This  fact,  togetlier 
with  the  variation  noticed  in  the  specimens  from  Lake  Superior,  would  seem  to  indi- 
cate that  these  appendages  are  not  of  so  much  importance  as  might  at  first  be 
supposed. 

This  species  was  found  in  great  abundance  in  the  dredgings  in  I^ke  Superior  in 
1871,  and  occurred  in  every  haul  from  4  to  169  fathoms.  It  was  also  dredged  by 
Mr.  J.  W.  Milner  in  Lake  Superior  in  1872,  in  60  fathoms  off  Outer  Island.  It  is 
common  in  the  stomach  of  the  whitefish  from  Lakes  Superior  and  Michigan,  and 
probably  also  from  the  lower  lakes.  All  the  specimens  dredged  in  Lake  Superior 
were  taken  in  August  and  the  early  part  of  September,  and  none  of  the  females  were 
carrying  eggs  during  that  time.  Females  carrying  eggs  were  dredged  by  Dr.  Stimp- 
8on,  in  Lake  Michigan,  in  40  to  60  fathoms,  off  Racine,  Wis.,  June  24,  1870,  and 
with  them  the  adult  male  form  with  long  antennuhe  and  antenna*.     This  peculiar 
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form  of  the  adult  male,  corresponding  perfectly  with  the  same  form  of  the  European 
species  figured  and  described  by  Dr.  Sars,  T  have  not  lieen  able  to  find  among  the 
numerous  specimens  from  Lake  Superior.  A  single  specimen  of  this  form  of  the 
male  was,  however,  sent  to  me  by  Dr.  Stimpson  under  the  manuscript  name  of 
Gammarus  Hoy  if  while  two  specimens  of  the  female  were  sent  as  GammaruA  hreriMjfiui. 
These  are  undoubtedly  the  same  as  the  Gammarius  Hoifi  and  f/reinstiltui  mentioned, 
without  destTiption,  by  Dr.  P.  R.  Hoy.  « 

PONTOPOREIA  FILICORNIS  Smith. 

Gammarus  filicomis  Sttmpson,  MSS. 

PontopordaJUicomiK  SiiiTUf  Rep.  U.  S.  Fish  Com.,  1872-73  (1874),  p.  649. 

Professor  Smith's  description  follows: 

Male. — Outline  of  the  head  very  much  as  in  P.  affinis.  Eyes  about  as  large  as  in 
that  species,  slightly  elongated,  black.  Peduncle  of  the  antennula  reaching  nearly 
to  the  distal  end  of  the  penultimate  segment  of  the  peduncle  of  the  antenna,  about 
as  long  as  the  head  and  the  first  segment  of  the  thorax  together;  first  segment  lai^ 
and  thickened;  second  half  as  long  as  the  first;  third  slightly  more  than  half  as  long 
as  the  second.  Flagellum  greatly  elongated  and  very  slender,  reaching  nearly  t4>  the 
tip  of  the  abdomen,  and  composed  of  thirty-three  segments,  of  which  the  proximal  are 
longer  than  broad,  while  they  increase  in  length  distally,  until,  near  the  tip,  they 
are  many  times  longer  than  broad,  and  exceedingly  slender.  The  upper  side  of  the 
flagellum  is  nearly  naked,  only  the  alternate  segments  being  furnished  with  two 
minute  setae  near  the  distal  extremity,  while  the  under  side  of  each  segment  is  armed 
distally  with  minute  seta^,  and  mo#  of  the  segments  with  one  or  several  clavate 
(olifactory)  papillte,  and  many  of  the  segments  have  in  addition  a  peculiar  trans- 
parent, shallow,  bell-shaped  appendage,  raised  on  a  very  slender  peduncle.  Sec- 
ondary flagellum  reaching  to  the  fourth  segment  of  the  primary,  and  composed  of 
four  segments,  of  which  the  terminal  one  is  very  short.  Penultimate  segment  of  the 
peduncle  of  the  antenna  about  as  long  as  the  first  segment  of  the  peduncle  of  the 
antennula;  ultimate  segment  slightly  shorter;  penultimate  and  antepenultimate  seg- 
ments furnished  with  long,  plumose  hairs  below  and  several  fascicles  of  short,  seti- 
form  hairs  above.  Flagellum  much  longer  than  the  flagellum  of  the  antennula,  very 
slender,  and  composed  of  about  fifty  very  elongated  and  somewhat  flattened  seg- 
ments,  which  have  about  the  same  proportions  as  in  the  flagellum  of  the  antennula, 
and  are  furnished  with  the  same  kinds  of  appendages. 

Epimera  of  almost  exactly  the  same  proportions  and  form  as  in  P.  affinijt,  and  the 
first  four  margined  with  plumose  hairs  in  the  same  way.  First  pair  of  legs  verj' 
nearly  like  those  of  P.  affinis;  the  palmary  margin  even  slightly  more  longitudinal 
than  in  that  species,  continuous  with  the  posterior  margin,  and  armed  with  two  small 
obtuse  spines  near  the  tip  of  the  closed  dactylus  in  addition  to  the  setiform  hairp. 
Second  pair  of  legs  of  the  same  form  as  in  P.  affinis,  except  that  the  palmary  margin 
is  slightly  concave  and  a  little  oblique  in  a  proximal  direction;  the  posterior  mar- 
gin furnished  with  fascicles  of  setiform  hairs,  as  in  that  species,  and  anned  cloee  to 
the  palmary  margin  w^ith  three  or  four  small  obtuse  spines.  Third  and  fourth  pairs 
of  legs  like  those  of  P.  affinis,  except  that  the  dactyli  have  each  thrt^  setiform  hairs 
near  the  tip,  being  in  this  as  in  several  other  respects  nearer  P.  Hoi^i.  Fifth  and 
sixth  pairs  of  legs  almost  exactly  as  in  P.  affiniSj  except  the  posterior  margin  of  the 
propodus  in  the  sixth  pair  is  armed  with  three  pairs  of  small  spines.  Seventh  pair 
of  legs  having  a  few  small  spines  on  the  propodus,  but  otherwise  as  in  P.  affini:*. 

Lateral  margins  of  the  first  second,  and  third  segments  of  the  al>domen  with  the 
angles  rounded;  lateral  margin  of  the  third  segment  furnished  with  a  line  of  several 
submarginal,  plumose  set«j  near  the  anterior  angle,  and  behind  them  armed  with  five 
large  and  acute  spines  directed  backward,  of  which  four  are  in  pairs  near  the  middle  of 

"Deep  Water  Fauna  of  Lake  Michigan,  Trans.  Wis.  Acad.  Sci.,  1870-72,  p.  98-101. 
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the  maii^n,  and  one  alone  near  the  posterior  angle;  the  posterior  edges  of  the  lateral 
expansions  of  all  three  of  the  segments  furnished  with  a  few,  widely  separated,  plu- 
mose hairs.  Peduncles  of  the  first  and  second  pairs  of  caudal  stylets  reaching  to 
al>oat  the  same  i>oint,  a  little  l>eyond  the  extremity  of  the  sixth  segment  of  the 
abdomen;  the  outer  rami  slightly  longer  than  the  inner,  and  those  of  the  second  pair 
of  stylets  only  a  little  shorter  than  those  of  the  first.  Rami  of  the  posterior  caudal 
stylets  longer  than  in  P.  affiim;  tlie  outer  ramus  rather  more  than  twice  as  long  as 
the  peduncle,  narrow,  and  tapering  to  an  obtuse  tip,  both  edges  furnished  with  long 
plumosse  hairs,  and  the  outer  edge  with  a  sharp  spine  at  the  base  of  each  hair.  Tel- 
son  slightly  longer  than  broad,  cleft  half-way  to  the  base,  and  each  lobe  tipped  with 
two  short  spinnles  and  a  plumose  seta.  There  are  two  of  the  peculiar  papilliform 
appendages  on  the  sternum  of  the  third,  fourth,  and  fifth  segments  of  the  thorax, 
as  in  P.  lloyij  but  apparently  none  upon  the  second. 

Length  from  the  front  of  the  head  to  the  tip  of  the  telson,  6  mm. 

Of  this  species,  I  have  seen  but  a  single  specimen,  which  was  dredged  with  the 
last  species  in  Lake  Michigan  in  40  to  60  fathoms,  off  Racine,  by  Dr.  Stimpson,  from 
whom  it  was  received  under  the  manuscript  name  of  Gainmarusfilicomis. 

This  species  differs  remarkably  from  all  the  heretofore-known  species  of  Pontopo- 
reinsty  in  the  excessive  elongation  of  the  flagella  of  the  antennulae  and  antenn»,  a 
character  which  might  be  regarded  by  some  naturalists  as  of  generic  value.  The 
very  close  agreement  with  P.  affinis  and  Iloyi  in  all  other  parts  of  the  animal,  how- 
ever, seems  to  indicate  a  very  close  afiinity  with  those  species,  especially  the  latter; 
and  as  this  one  peculiarity  is  very  likely  only  a  sexual  character  of  the  old  males  of 
the  species,  I  retain  the  species  in  the  genus.  The  mouth-appendages  seem  to  agree 
perfectly  with  those  of  the  species  just  mentioned.  The  singular  armature  of  the 
lateral  margins  of  the  third  segment  of  the  abdomen  is  not  peculiar  to  this  species, 
but  is  almost  exactly  repeate<i  in  P.  affinisy  P.  Iloyiy  and  the  marine  species,  already 
mentioned,  from  the  Gulf  of  St.  Lawrence,  and  is  probably  common  to  the  genus, 
although  it  seems  to  have  been  overlooked  till  now. 

Family  GAMMARIDyE. 

Genus  EUCRANGONYX  Stebbing. 

KEY  TO  SPECIES. 

A.  Telson   about  as  long  as  i)eduncle   of  third    uropods,  not   deeply  deft,  third 
uropoils  short. 
B.  Outer  ramus    of  third  uropods  about  twice  the    length  of  i)e(luncle;    inner 
ramus  very  small,  telson  cleft  one-third  distance  to  base. 

C.  Eyes  small,  elongated,  with  black  pigment E.  gracilis^  p.  32 

GC.  Eyes  small  without  black  pigment E.  packardii,  p.  36 

BB.  Outer  ramus  of  third  uropods  shorter  than  peduncle;  inner  ramus  absent, 
peduncle  produced  distal ly  on  the  inner  side  into  a  short,  blunt  process; 

telson  cleft  three-fourths  distance  to  base.  - E.  bifurnu^y  p.  33 

AA.  Telson  in  the  male  elongated,  equaling  from  one-fourth  to  one-third  length 
of  lx)dy,  rounded  distally;  telson  in  female  short,  with  a  slight  eraargina- 
tion;  third  uropods  with  short  outer  ramus  and  rudimentary  inner  ramus, 

E.  mucronatuSy  p.  29 
EUCRANGONYX  MUCRONATUS  (Forbes). 

Crangonyx  viucroruitus  Forbes,  Bull.  111.  State  Lab.  Nat.  Hist.,  No.  1, 1876,  p.  6. — 

O.  P.  Hay,  Am.  Nat,  XVI.,  1882,  p.  241. 
Eucrangonyx  mucronatus  Stebbing,  Trans.   Linn.  Roc.   lx)ndon,  2nd  ser^.VII, 

1899,  p.  423.  D'gi  i^^d  by  v^oogie 

Bactrurus  mucrmialius  W.  P.  Hay,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.-429. 
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Blind.  Head  slightly  longer  than  the  first  thoracic  segment,  con- 
cave on  its  anterior  margin  at  the  bases  of  the  first  antennae  and  con- 
vex ))etween  them.  First  antennae  in  the  male  half  to  two-thirds  as 
long  as  the  body;  in  the  female  about  half  as  long  as  the  body:  flagel- 
lum  four  or  five  times  as  long  as  the  peduncle  and  consisting  in  the 
male  of  about  thirty -live  segments,  all  but  the  first  seven  or  eight 
of  which  are  provided  with  slender  olfactory  clubs;  secondary  fiagellum 
slightly  longer  than  the  first  segment  of  the  primary  one  (usualh' 
shorter  in  the  female)  and  comi>osed  of  two  segments,  the  distal  one 
very  short.     Second  antenna^  only  about  one-half  as  long  in  the  first 
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pair;  peduncle  extending  beyond  that  of  the  first  pair;  the  two  distal 
segments  elongated,  about  eciual  in  length;  flagellum  slightly  shorter 
than  the  peduncle  and  composed  of  about  ten  segments. 

In  the  male  the  carpus  of  the  first  giuithopods  is  broadly  triangular, 
fully  as  ])road  as  the  propodus;  propodus  about  two-thirds  as  broad  as 
long;  anterior  and  posterior  margins  only  slightly  convex,  the  poste- 
rior furnished  with  three  small  fascicles  of  long  hairs;  palm  very  ob- 
licjue,  slightly  concave  at  the  center,  with  a  broad  lamellar  edge,  fur- 
nished* with  two  or  three  fascicles  of  long  hairs,  and  about  ten  notched 
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spines,  with  usually  two  large  spines  near  the  center  and  three  at  the 
tip  of  the  closed  dactyl;  dactyl  strongly  curved,  slightly  longer  than 
the  palm.  First  gnathopods  of  the  female  with  the  propodus  smaller, 
shorter,  and  broader  distally  than  in  the  male. 

In  the  second  gnathopods  the  carpus  is  slightly  longer  than  broad; 
much  larger  than  in  the  first  pair;  propodus  not  much  larger  than  in 
the  first  pair  and  not  so  broad;  the  posterior  and  anterior  margins 
only  very  slightly  convex,  the  posterior  furnished  with  more  hairs 
than  in  the  first  pair;  palm  longer  than  in  the  first  pair,  similarly 
armed,  but  having  a  few  more  spines;  dactyl  strongly  curved,  as  long 
as  the  palm.  Propodus  of  the  second  gnathopods  in  the  female  not  so 
much  elongated  as  in  the  male,  but  similarly  armed. 

Coxal  plates  of  the  three  posterior  pera»opods  oval,  not  large,  with 
both  margins  serrated. 

Abdominal  segments  rounded  dorsal h-;  the  lateral  margins  and  all 
the  angles  broadly  rounded. 

The  first  pair  of  uropods  extend  beyond  the  second  pair,  which 
extend  beyond  the  third;  second  pair  not  longer  than  the  peduncle  of 
the  first;  third  pair  short,  not  quite  so  long  as  the  peduncle  of  the 
second  pair;  outer  ramus  ovate,  truncate,  about  half  the  length  of  the 
peduncle,  provided  distally  and  laterally  with  a  few  hairs;  inner 
ramus  rudimentary,  unarmed,  about  one-third  or  one-fourth  as'long 
as  the  outer  ramus. 

Telson  in  the  male  c^'lindrical,  very  much  elongated,  equaling  from 
one-fouilh  to  one-third  the  length  of  the  body,  rounded  distally,  and 
furnished  with  two  clusters  of  long  hairs.  In  the  female  the  telson  is 
short,  projecting  beyond  the  tips  of  the  third  uropods,  having  a  very 
slight  emargination,  on  either  side  of  which  there  is  a  cluster  of  long, 
stout  hairs. 

Length,  10-15  mm. 

Collected  in  old  wells  at  Irvington,  Indiana;  Champaign  and 
Normal,  Illinois. 

The  telson  in  the  female  of  this  species  is  somewhat  incised  posteri- 
orly, but  less  than  is  usual  in  this  genus;  in  the  male  the  telson  is 
entire\nd  greatly  elongated,  a  feature  which  does  not  accord  with 
the  definition  of  the  genus  as  originally  given  by  Stebbing.  The 
other  chai-acters  of  this  species,  however,  are  so  much  like  those  of 
the  other  members  of  this  genus  that  it  seems  best  to  retain  it  in  the 
gemis  Euc7*a7igonyw^  to  which  it  was  assigned  by  Stebbing,  rather 
than  to  place  it  in  a  new  genus,  Bactrurm^  as  proposed  by  Hay. 
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EUCRANGONYX  GRACILIS  (Smith). 

Orangonyx  gracHU  Smith,  Am.  Jour.  Sci.,  3d  ser.,  II,  1871,  p.  453;  Prelim.  Report 
on  Dredgings  in  I^ke  Superior,  1871,  p.  1022;  Rep.  U.  S.  Fish  Com., 
1872-73,  (1874)  p.  654.— Forbes,  Bull.  111.  State  I^b.  Nat.  Hist.,  No.  1,  1876, 
p.  6.— O.  P.  Hay,  Am.  Nat.,  XVI,  1882,  p.  241.— W.  P.  Hay,  Ptoc.  U.  S. 
Nat.  Mua.,  XXV,  1902,  p.  429. 

Eucrangonyx  gracilis  Stebbino,  Trans.  Linn.  Soe.  London,  2d  ser.,  VII,  1899, 
p.  423. 

Eyes  small,  elongated.  First  antenna?  slightl}^  more  than  half  as 
long  as  the  l)ody;  peduncle  with  the  first  segment  shorter  than  the 
second,  which  is  about  twice  as  long  as  the  third;  flagellum  twice  as 
long  as  the  peduncle  and  consisting  of  about  thirty  segments;  second- 
ary flagellum  about  equal  in  length  to  the  first  segment  of  the  primary 


Fig.  3.— ErCRANGONYX  GRAriUS,  Ann  AKKOR,  MiCHKjAN.  «w;>..  MAXILLIFED;  VOK  other  INtS<-RIP> 
TION8  TO  THIS  AND  SICCEEDING  FIGURES  SEE  FIG.  2.  </n.  2' $ ,  SECOND  GNATHOPOD  OP  A  SMALL 
FEMALE:  gn.  2''9,  SECOND  GNATHOPOD  OF  A  LARGE  FEMALE.  MAXILUPED  DRAWN  TO  A  LABOXB 
SCALE  THAN  THE  OTHER  PARTS. 

one,  composed  of  two  segments,  the  terminal  one  slender  and  very 
short.  Second  antennro  half  as  long  as  the  first  pair;  ultim^e  and 
penultimate  segments  of  the  peduncle  nearly  equal;  flagellum  some- 
.  what  shorter  than  the  peduncle  and  composed  of  eight  to  ten  segments. 
Carpus  of  the  first  gnathopods  in  the  male  about  as  broad  as  long; 
the  posterior  margin  produced  but  slightly  and  furnished  with  long 
plumose  hairs;  propodus  almost  quadrate  in  outline,  a  little  longer 
than  broad;  palm  convex,  slightly  oblique,  and  armed  on  each  side 
w^ith  from  ten  to  fifteen  notched  spines,  which  are  equidistant  from 
each  other  except  at  the  posterior  angle,  where  alx)ut  five  are  crowded 
together;  each  spine  is  furnished  with  a  hair  a  short  distance  from  the 
tip;  the  posterior  margin  slightly  concave,   with  a  few  long  hairs; 
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dactyl  stout,  slightly  curved,  extending  to  the  posterior  margin  of 
the  palm. 

Carpus  of  the  second  gnathopods  in  the  male  like  that  of  the  first 
pair;  propodus  more  elongated  than  in  the  iirst  pair,  broadened  dis- 
tally;  palm  oblique,  somewhat  arcuate,  armed  with  fifteen  or  more 
spines  similar  to  those  of  the  first  pair,  but  not  crowded  into  a  group 
at  the  posterior  angle;  posterior  margin  of  hand  with  five  or  six 
groups  of  hairs;  dactyl  strongly  curved,  as  long  as  the  palm.  In  the 
female  the  propodus  of  the  second  gnathopods  is  proportionally  more 
elongated  than  in  the  male  and  does  not  increase  in  breadth  distally. 

Third,  fourth,  and  fifth  perajopods  with  the  coxal  plates  serrate,  and 
with  small  spines  on  both  margins. 

Postero-lateral  angles  of  the  first  three  segments  of  the  abdomen 
produced,  terminating  in  a  small  tooth. 

First  pair  of  uropods  projecting  backward  beyond  the  second  and 
third  pairs,  two  rami  equal  and  about  two-thirds  as  long  as  the  pedun- 
cle; second  pair  wnth  rami  equal,  and  equal  in  length  to  the  peduncle; 
third  pair  short,  reaching  to  the  tip  of  the  second  pair,  peduncle 
short;  outer  ramus  about  twice  the  length  of  the  peduncle,  inner 
ramus  very  small,  slender,  shorter  than  the  peduncle,  usually  without 
spines  or  hairs.  Telson  slightly  shorter  than  the  peduncle  of  the 
third  uropods;  about  as  broad  as  long,  cleft  about  one-third  the  dis- 
tance to  the  base  with  two  or  three  spines  on  the  truncate  extremities 
of  the  lobes. 

The  specimens  of  this  species  differ  greatly  in  size,  varying  in  ma- 
ture specimens  from  7-18  mm.,  but  the  larger  ones  agree  in  all  essen- 
tial features  with  the  smaller. 

Dktribution. — Providence,  Rhode  Island;  Ann  Arbor  and  Isle 
Boyal,  Michigan;  Lake  Huron;  Lake  Superior;  Portage,  Wisconsin; 
Champaign,  Illinois;  Irvington,  Indiana;  Delaware,  Ohio;  Nashville, 
Tejinessee. 

This  species  can  not  belong  to  the  genus  Crangonyx  to  which  it  was 
assigned  by  Smith.  That  genus  as  generally  defined  has  the  third 
uropods  uniramous  and  the  telson  entire.  The  new  genus  Euci'an- 
gonyx^  in  which  this  species  has  been  placed  by  Stebbing,  is  like  (Jmn- 
gonyx  in  general,  but  with  a  small  inner  ramus  to  the  third  uropods 
and  with  the  telson  emarginate. 

EUCRANGONYX  BIFURCUS  (O.  P.  Hay). 

Crangonyx  InfurcusO.  P.  Hay,  Am.  Nat.,  XVI,  1882,  pp.  145-146. 

Eyes  oval,  large,  about  twice  as  large  as  those  of  Euo7m7igonyx 

gracilis  y<ih\Qh  this  species  resembles.     First  antennae  not  quite  half 

the  length  of  the  body;  third  segment  of  the  peduncle  two-thirds  as 

long  as  the  first  or  second  segments,  which  are  nearly  equal;  flagellum 
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composed  of  about  twenty-five  elongated  segments;  secondary  flAg-el- 
lum  slightly  shorter  than  the  first  segment  of  the  primary  flagellum, 
consisting  of  two  segments,  the  distal  one  short;  entire  antennse  fur- 
nished with  compardtively  few  short  hairs.  Second  antennse  slightly 
more  than  half  as  long  as  the  first  pair;  two  distal  segments  of  the 
peduncle  elongated,  nearly  equal  in  length,  the  third  segment  short; 
flagellum  not  so  long  as  the  two  distal  segments  of  the  peduncle,  com- 
posed of  about  six  elongated  segments;  antennse  furnished  with  a  few 
hairs  and  a  number  of  large  olfactory  clubs. 

Carpus  of  the  first  gnathopods  in  the  male  short  and  broadly  trian- 
gular, nearh^  as  broad  as  the  propodus;  propodus  slightly  longer  than 


Fig.  4.— KrcRANuoNYX  BiFiRt  rs,  male.    Macon',  Mississippi. 

broad;  lateral  margins  convex,  the  posterior  provided  with  four  or 
five  small  fascicles  of  hairs;  palm  oblique,  armed  on  each  side  with 
about  twelve  spines  and  a  few  hairs;  dactyl  strongly  bent  near  the 
base,  as  long  as  the  palm.  Second  gnathopods  with  the  carpus  and 
propodus  ver}^  similar  to  those  of  the  first  pair,  but  more  elongated; 
the  palm  more  oblique,  armed  with  about  fifteen  notched  spines; 
posterior  margins  furnished  with  six  small  fascicles  of  hairs. 

Last  three  pairs  of  pcrteopods  with  the  coxal  plates  oval,  both 
margins  serrate  and  armed  with  small  spines. 

Abdominal  segments  rounded  dorsally;  postero-lateral  angles  of  the 
first  three  segments  produced  backward  into  a  tooth. 


NO.  1507.  FRESH-WATER  AMPHIPODA—WECKEL,  35 

First  uropods  projecting  backward  beyond  the  second  pair,  and  the 
second  teyond  the  third;  third  pair  consisting  of  a  peduncle  and  a 
single  small  ramus;  peduncle  more  than  twice  as  long  as  broad,  fur- 
nished with  a  few  spines,  and  produced  distally  on  the  inner  side  into 
a  short,  blunt  process  furnished  at  the  tip  with  a  small  spine;  ramus 
al>out  two-thirds  the  length  of  the  peduncle,  provided  with  a  few 
spines.  Telson  cleft  three-fourths  the  distance  to  the  base,  projecting 
beyond  the  third  uropods,  lobes  diverging  toward  the  tip,  each  armed 
distally  with  three  or  four  spines. 

•Length,  9  mm. 

Type  locality. — Macon,  Mississippi. 

This  species  differs  from  the  other  members  of  the  genus  Eucran- 
gonyx  in  the  absence  of  the  rudimentary  inner  ramus  of  the  third 
uropods.  In  all  other  characters,  however,  it  so  closely  resembles  the 
species  of  this  genus  that  it  seems  best  to  retain  it  in  Eucrango7iyx 
rather  than  to  place  it  in  a  new  genus. 

EUCRANGONYX  PACKARDII  (Smith). 

Crangonyx  packardii  Smith,  Mem.  Nat.  Acati.  Sci.,  IV,  1888,  pp.  34-36,  pi.  v, 
fig?.  1-11. 

The  following  description,  with  figures,  is  taken  from  Memoirs 
National  Academy  of  Sciences,  where  the  species  is  described  by 
Prof.  S.  I.  Smith  as  Cm ?i gonyx  pachtrdii. 

This  ppecies  \»  so  closely  allied  to  Crangonyx  gracilis  that  it  might  readily  be  mis- 
taken for  it  were  it  not  for  the  peculiar  structure  of  the  eyes.  The  eye.«  of  C.  graciiis 
are  composed  of  a  few  facets,  and  are  al)undantly  supplied  with  black  pigment.  In 
all  the  specimens  of  C.  packardii  which  I  have  seen  the  eyes  are  observable  with 
difficulty,  the  black  pigment  being  wholly  wanting.  The  si  eciniens  received  at 
fin?t  were  very  badly  preserved,  and  I  thought  the  absence  of  the  pigment  might 
l)e  due  to  this  fact;  but  subsequent  examination  of  more  perfect  specimens  shows 
that  this  can  not  be  the  case,  and  that  the  eyes  are  in  life  undoubtedly  wholly  with- 
out black  pigment.  The  eyes  are  scarcely,  if  at  all,  observable  in  the  ordinary  alco- 
holic sjjecimens,  but  when  rendered  translucent  by  immersion  in  glycerin  the 
structure  of  the  facets  is  distinctly  observable,  as  shown  in  lig.  o.  As  observed  by 
Doctor  Packard,  the  flagella  of  the  antennulte  of  (\  gracilis  are  a  little  shorter, 
and  usually  contain  four  or  five  segments  less  than  C.  gracilis,  but  this  is  an  uncer- 
tain character,  and  some  specimens  of  C  gracilis  from  Lake  Superior  actually  have 
only  one<  r  more  segments  than  the  subterranean  species.  In  the  antennje  there  are 
no  constant  differences.  There  are  some  very  slight  differences  in  the  first  and  sc^c- 
ond  pairs  of  legs;  especially  in  the  females,  but  not  greater  than  usually  exist  in  the 
in<lividual8  of  a  single  specii'S  in  allied  genera,  and  any  large  series  of  specimens 
would  undoubte<ily  show  all  the  intermediate  forms.  In  the  third  to  the  seventh  i)air 
of  legs  there  is  a  constant  difference  in  all  the  specimens  examine<l,  the  spines  being 
more  numerous,  longer,  and  more  slender  in  C.  gracilis.  The  spines  upon  the  first 
and  second  caudal  stylets  are  a  little  shorter  and  more  obtuse  in  ('.  parkardli  than 
they  usually  are  in  C  gracilis;  otherwise  there  is  no  difference  in  the  caudal  stylets 

and  telson.  Digitized  by  VjOOQIC 

These  differences  are  all  such  as  very  naturally  lead  to  the  supposition  that  this 
subterranean  form  has  been  derived  from  the  C.  gracilis  at  no  very  remote  i)eriod, 
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although  this  supposition  may  well  be  held  in  reserve  until  we  have  a  more  com- 
plete series  of  the  subterranean  species  for  comparison.  C.  gracilis  occurs  as  far 
south  as  Grand  Rapids,  Michigan,  whence  we  have  received  specimens  from  Mr.  N. 
Coleman,  and  it  very  likely  occurs  in  the  same  region  as  C.  packardii. 

The  figures  are  all  from  Professor  Packard's  original  specimens,  collecteil  from 
wells  in  Orleans,  Indiana,  by  Dr.  Moses  Elrod.  Only  one  of  these  has  the  body 
entire;  this  is  a  female,  5.5  mm.  long,  and  from  which  figs.  5  to  8  wore  made.     A 


Fxo.  6.— EucRAXGoNYX  PACKARDII.    (After  Smith.)    ab,  terminal  portio.v  of  thk  abdomen 

WITH  THE  UROPODA. 

large  specimen,  a  female  about  7.5  mm.  long,  unfortunately  wanting  moat  of  the 
antennulse  and  antennae,  collected  from  a  well  at  New  Albat\y,  Indiana,  by  Dr.  John 
Sloan,  was  sent  to  Doctor  Packard  for  examination. 

Genus   NIPHARGUS   W.  P.  Hay. 

NIPH ARGUS  ANTBNNATUS  (Packard). 

Crangoriyx  mitennatus  Packard,  Am.  Nat.,  XV,  1881,  p.  880. 

Eucrangonyx  antemiatus  Stebbino,  Trans.  Linn.  Soc.  London,  2d  ser.,  VII,  1899, 

p.  423. 
Niphargus  ayUenjiatua  W.  P.  Hay,  Proc,  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  429. 

Eyes  composed  of  a  few  slightly  pigmented  facets  or  wanting  alto- 
gether, when  present  of  no  definite  shape.  First  antennas  more  than 
half  as  long  as  the  body;  first  and  second  segments  of  the  peduncle 
nearly  equal  in  length,  slightly  longer  than  the  thii^d;  flagellum  about 
three  times  as  long  as  the  peduncle,  composed  of  about  twenty-five 
segments  in  the  female;  the  number  of  segments  in  the  fiagellum 
varies  in  the  two  sexes  according  to  Hay's  description,  there  being 
more  in  the  female  than  in  the  male;  seci^ndary  flagellum  longer  than 
the  basal  segment  of  the  primary  one,  composed  of  two  segments,  the 
distal  one  very  short;  each  segment  furnished  distally  with  a  few  long 
hairs.  Second  antennae  not  half  so  long  as  the  first  pair;  flagellum 
short,  not  greatly  exceeding  the  third  segment  of  the  peduncle  and 
composed  of  about  eight  segments. 
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In  the  female  the  first  gnathopods  have  the  carpus  short,  triangular, 
as  broad  as  the  propodus;  propodus  less  than  twice  as  long  as  broad; 
anterior  margin  slightly  convex;  posterior  margin  straight  or  nearly 
so,  furnished  with  a  few  fascicles  of  long  hairs;  palm  slightly  oblique 
and  convex,  furnished  on  each  side  with  a  few  hairs,  six  or  eight 
short  notched  spines,  and  one  long  stout  spine  at  the  tip  of  the  closed 
dactyl;  dactyl  stout  and  curved.  In  the  male,  from  Hay's  descrip- 
tion, the  propodus  is  larger,  stouter,  and  more  strongly  armed  than 
in  the  female. 

Propodus  of  the  second  gnathopods  of  the  female  elongated,  twice 
a.s  long  as  broad,  narrowed  distally;  lateral  margins  slightly  convex, 
tho  posterior  one  furnished  with  a  few  fascicles  of  long  hairs;  palm 


^^^n 


Fig.  6.— NiPHABGi's  antenkattjs,  female.    Nickajack  Cave,  Shkllmoi'nd,  Tennessee. 

oblique,  convex,  armed  as  in  the  first  pair,  but  with  more  numerous 
spines.  In  the  male,  according  to  Hay's  description,  the  second 
gnathopods  are  larger  than  in  the  female  and  have  the  propodus  pro- 
portionally more  developed. 

The  abdominal  segments  are  rounded  above  and  without  spines. 

The  uropods  project  backward  about  an  equal  distance;  the  terminal 
pair  are  slightly  longer  than  the  peduncle  of  the  second  pair,  with  the 
outer  ramus  well  developed,  composed  of  two  segments,  the  terminal 
one  very  short,  and  armed  distally  with  a  few  spines,  the  first  segment 
furnished  on  both  margins  with  four  or  five  spines;  inner  ramus  short, 
rudimentary,  and  furnished  with  a  few  hairs  at  the  tip. 
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Telson  emarginate,  the  emargination  reaching  to  the  middle  or 
nearly  to  the  base;  each  lobe  furnished  at  the  truncate  tip  with  three 
or  four  stout  spines. 

Length  10  ram. 

This  species  has  been  collected  at  various  places  within  Nickajack 
Cave,  Shellmound,  Tennessee. 

The  genus  Niphargxis^  to  which  this  species  has  been  assigned  by 
Hay,  differs  from  Crangonyx  in  the  telson,  which  in  the  latter  genus 
is  entire  and  in  the  former  divided,  and  in  the  third  uropods,  which  in 
Orangwiyx  are  uniramous  and  in  Nlphargus  biramous  with  the  outer 
ramus  biarticulate.  It  differs  from  Eucrangonyx^  in  which  genus  it 
has  been  placed  by  Stebbing,  in  the  outer  ramus  of  the  third  uropods, 
which  in  Eucrangonyx  is  uniarticulate  and  in  Niphargus  biarticulate. 

Genus  GAMMARUS  Fabricius. 

KEY  TO  8PBCIE8. 

A.  Telson  cleft  to  the  l)ase. 
B.  Eyes  present. 
C.  Third  uropods  with  basal  segment  of  outer  ramus  elongated,  terminal  8^:ment 
short,  styliform;  inner  ramus  half  or  more  than  half  as  long  as  the  outer; 
both  rami  furnished  with  long  plumose  hairs. 
D.  Inner  ramus  of  third  uropods  at  least  three-fourths  as  long  as  the  outer; 
nearly  as  broad  as  the  basal  portion  of  the  outer  ramus. 
E.  Terminal  segment  of  outer  ramus  of  third  uropods  with  long  plumose 
hairs  on  lateral  margins;  secondary  flagellum  composed  of  two  to  four 

segments G,  UmmeuSj  p.  42 

EE.  Terminal    segment  of    outer  ramus  of   third  uropods  without  long 
plumose  hairs  on  the  lateral  margins;  secondary  flagellum  conijx>sed 

of  five  or  six  segments G.fascicUns^  p.  40 

DD.  Inner  ramus  of  third  uropods  only  slightly  more  than  half  as  long  as  outer 

ramus;  much  more  slender  than  the  basal  portion  of  the  outer 

G.propinquuSj  p.  46 

CC.  Third  uropo<ls  with  the  basal  segment  of  the  outer  ramus  elongated,  with 

fascicles  of  a  few  long  hairs  on  lateral  margins;  terminal  segment  short; 

inner  ramus  rudimentary,  shorter  than  the  peduncle.  ..G.  rameUus^  p.  38 

BB.  Eyes  absent G,  carets,  p.  47 

AA.  Telson  not  cleft  to  the  base G.  purpurascens^  p.  45 

GAMMARUS  RAMELLUS,  new  species. 

Eyes  small,  reniforni;  their  distance  apart  more  than  twice  their 
diameter.  First  antennae  not  quite  half  so  long  as  the  body;  first  and 
second  segments  of  the  peduncle  about  eciual  and  nearl}^  twice  as  long 
as  the  third;  flagelhim  composed  of  twenty  to  twenty-five  segments; 
secondar}'  flagellum  slightly  exceeding  the  terminal  segment  of  the 
peduncle  in  length  and  consisting  of  three  or  four  segments.  Second 
antenna*  more  than  half  as  long  as  the  first  pair;  peduncle  longer  than 
in  the  preceding  pair;  flagellum  composed  of  eight  to  twelve  segmenti*. 

First  gnathopods  of  the  male  with  the  carpus  triangular,  as  broad  as 
long;  propodus  slightly  longer  than  broad;  lateml  margins  convex: 
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the  posterior  one  furnished  with  three  or  four  small  fascicles  of  hairs; 
palm  oblique,  with  two  emarginations,  and  furnished  with  a  few  long 
hairs  and  a  group  of  six  or  eight  spines  at  the  posterior  angle;  dactyl 
strongly  curved,  as  long  as  the  palm. 

Carpus  in  the  second  gnathopods  more  elongated  than  in  the  first 
pair;  propodus  oblong;  lateral  margins  only  slightly  curved,  the  pos- 
terior one  furnished  with  six  oi  seven  fascicles  of  long  hairs;  palm 
less  oblique  than  in  the  first  pair,  furnished  with  a  row  of  long  hairs 
at  the  base  of  the  lamellar  edge  and  six  or  seven  spines  at  the  rounded 
posterior  angle;  dactyl  not  so  strongly  curved  as  in  the  first  pair, 
longer  than  the  palm. 


Fig.  7.— <iAMMARi'^  ramellus,  male.    Point  Arena,  California,    m.,  mandible,  drawn  to  a 

LARGER   SCALE   THAN    THE  OTHER    PARTS;  Ob.  d.,   DORSAL  81DF  OF   THE    LAST   SEGMENTS  OF   THE 
ABDOMEN. 

Coxal  plates  of  the  last  three  peraeopods  with  the  posterior  margins 
serrated  and  furnished  with  short  spines. 

Postero-lateral  angles  of  the  first  three  abdominal  segments  pro- 
duced but  little  and  terminating  in  a  small  spine.  The  last  three  or  four 
abdominal  segments  are  furnished  dorsally  on  each  side  with  a  fascicle 
of  two  or  three  spines  and  a  few  short  hairs. 

First  uropods  projecting  backward  slightly  beyond  the  peduncle 
of  the  third  pair;  third  pair  with  the  peduncle  short,  as  broad  as  long, 
armed  distally  with  a  few  hairs;  outer  ramus  elongated,  bianticulate, 
the  basal  segment  long,  tapering  distally,  armed  laterally  with  fasci- 
cles of  a  few  long  hairs  and  one  or  two  large  spines;  terminal  segment 
very  short,  tapering  distallj^  and  terminating  in  a  tuft  of  long  hairs; 
inner  ramus  rudimentary,  slightly  more  than  half  as  ^P"^(5^|^® 


40  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


peduncle,  furnished  at  the  tip  with  a  spine  and  a  few  hairs,  and  a  few 
short  hairs  on  the  inner  margin. 

Telson  cleft  to  the  base,  the  lobes  rounded  distally  and  furnished 
with  a  few  hairs  and  a  few  small  spines. 

Length,  10  mm. 

Type  locality, — Point  Arena,  California.  Specimens  from  Portland, 
Oregon,  were  also  examined.  These  were  larger  and  stouter  than 
those  from  California. 

Type.— C2it.  No.  32841,  U.S.N.M. 

GAMMARUS   FASCIATUS    Say. 

Gammarus  fasciatus  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  I,  1817,  p.  374. — De  Kay, 
Zool.  of  New  York,  VI,  1844,  p.  37. — Bate,  Cat.  Amphipodous  Crustacea 
British  Mus.,  1862,  p.  210,  pi.  xxxvii,  fig.  6.— Smith,  Rep.  U.S.  Fish  Com., 
1872-73  (1874),  p.  653.— Forbes,  Bull.  III.  State  Lab.  Nat.  Hist.,  No.  1, 
1876,  p.  6. 

E3'es  reniform;  their  distance  apart  slightly  exceeding  their  diame- 
ter. First  antennae  with  the  first  and  second  segments  nearly  equal 
in  length  and  twice  as  long  as  the  third;  flagellum  twice  as  long  as  the 
peduncle  and  composed  of  about  thirty  segments;  secondary  flagellum 
as  long  as  the  second  segment  of  the  peduncle  and  consisting  of  five  or 
six  segments.  Second  antennae  about  two-thirds  the  length  of  the 
first;  peduncle  exceeding  that  of  the  first  pair,  with  the  two  distal 
segments  elongated  and  nearly  equal;  flagellum  slightly  shorter  than 
the  peduncle  and  composed  of  about  fifteen  segments. 

In  the  male  the  carpus  of  the  first  gnathopods  is  triangular,  slightly 
longer  than  broad;  propodus  not  quite  twice  as  long  as  broad,  much 
narrowed  distally;  palm  slightly  concave,  very  oblique,  continuous 
with  the  posterior  margin,  with  a  narrow  lamellar  edge,  armed  with 
a  few  long  hairs,  near  the  middle  of  the  inner  side  with  a  stout  spine, 
at  the  base  of  which  there  is  a  fascicle  of  long  hairs,  and  three  or 
four  smaller  spines  near  the  tips  of  the  closed  dactyl;  posterior  margin 
with  four  or  five  fascicles  of  long  hairs;  dactyl  strongly  curved  and 
half  as  long  as  the  propodus.  Propodus  of  the  female  much  smaller 
than  that  of  the  male,  only  slightly  narrowed  distally;  palm  not  so 
oblique  as  in  the  male,  furnished  with  a  few  long  hairs  and  a  few 
spines  at  the  tip  of  the  closed  dactyl,  but  without  a  spine  at  the  middle 
of  the  palm. 

Propodus  of  the  second  gnathopods  in  the  male  as  long  as  in  the 
first  pair,  broadest  distally;  lateral  margins  nearly  parallel;  the  poste- 
rior margin  furnished  with  numerous  fascicles  of  hairs;  palm  oblique, 
but  not  so  much  so  as  in  the  first  pair,  concave  in  the  middle,  armed 
with  a  few  short  hairs  at  the  base  of  the  broad  lamellar  edge,  a  stout 
median  spine,  and  three  or  four  smaller  ones  at  the  tip  of  the  closed 
dactyl;  dactyl  not  so  strongly  armed  as  in  tfj^y^i^^rst  pair,  as  long  as 
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the  palm.  Second  gnathopods  in  the  female  much  smaller  than  in  the 
male;  carpus  elongated,  as  broad  as  the  propodus;  propodus  narrow, 
twice  as  long  as  broad;  lateral  margins  parallel;  palm  straight,  trans- 
verse, without  a  lamellar  edge  and  devoid  of  a  median  tooth. 

Coxal  plates  of  the  last  three  perseopods  with  the  posterior  margin 
serrate. 

The  infero-posterior  angles  of  the  second  and  third  abdominal  seg- 
ments are  slightly  produced,  forming  less  than  a  right  angle.  The 
fourth,  fifth,  and  sixth  segments  are  slightly  angulated  dorsally,  each 


FlO.  8.— GAMMABU9  FASCIATTJS.  (7n.  1  $,  ^71.  2  9,  FIRST  AND  SECOND  GNATHOPOD8  OP  A  FEMA.LE, 
OTHER  FIGURES  FROM  A  MALE",  mil..  MANDIBLE,  AND  mxp.,  MAXILLIPED,  DRAWN  TO  A  LARGER 
SCALE  THAN  THE  OTHER  PARTS;  oJb.   d.,   DORSAL  SIDE  OP  THE   TERMINAL  FART  OF  THE  ABDOMEN. 


bearing  three  fascicles  of  well-developed  spines,  the  median  one  of 
which  on  the  fourth  and  fifth  segments  is  raised  on  a  distinct 
protuberance. 

First  uropods  exceeding  the  second  pair  in  length  and  projecting 
backward  slightly  beyond  the  peduncle  of  the  terminal  pair;  outer 
ramus  of  the  terminal  pair  composed  of  two  segments,  the  first  seg- 
ment elongated,  furnished  on  both  margins  with  many  long  plumose 
hairs  and  on  the  outer  margin  with  several  small  obtuse  spines;  the 
distal  segment  very  short,  styliform,  and  furnished  at  the  tip  with 
several  hairs,  but  having  no  hairs  on  the  lateral  margins;  inner  ramus 
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not  quite  so  long  as  the  firet  segment  of  the  outer  ramus,  am^d  with  a 
few  spines  on  the  inner  margin  and  numerous  long  plumose  hairs  on 
both  margins. 

Telson  cleft  to  the  base,  the  lobes  furnished  distally  with  two  or 
three  spines  and  a  few  hairs. 

Length,  10-15  mm. 

Distribution. — Hudson  River  and  Niagara  Falls,  New  York;  Ann 
Arbor,  Michigan;  Lake  Superior;  Delavan  and  Lake  Geneva,  Wis- 
consin; Havana,  Illinois;  Burlington,  Iowa;  RedfootLake,  Tennessee; 
Brookside,  West  Virginia;  Washington,  District  of  Columbia;  St 
Johns  River,  Florida. 

GAMMARUS  LIMN^US  Smith. 

Gammarus  lacugtris  Smith,  Amer.  Jour.  Sci.,  3d  Ber.,  II,   1871,  p.  453;  Prel. 

Rept.  on  Dredgings  in  Lake  Superior,  1871,  p.  1023. 
Gammarus  limnseus  Smith,  7th  Rept.  U.  S.  Geol.  Survey,  1874,  p.  609;  Rept.  U.  S. 

Fish  Com.,  1872-73,  p.  651,  1874. 
Gammarus  robuslus  Smith,  7th  Rept.  U.  S.  Geol.  Survey,  1875,  p.  610. 

Eyes  small,  slightly  elongated.  First  antennsB  about  as  long  as  the 
thorax;  first  and  second  segments  of  the  peduncle  nearly  equal,  twice 
as  long  as  the  third;  flagellum  composed  of  about  thirty  elongated 
segments,  which  are  furnished  with  few  hairs;  secondary  flagellum 
composed  of  two  to  four  segments,  of  which  the  terminal  one  is  short. 
Second  antennae  slightly  shorter  than  the  first;  peduncle  exceeding 
that  of  the  first  pair  with  the  two  distal  segments  nearly  equal  in 
length;  flagellum  shorter  than  or  nearly  equal  to  the  peduncle,  con- 
sisting of  about  twelve  segments. 

First  gnathopods  of  the  male  with  the  carpus  broadly  triangular,  as 
broad  as  the  propodus;  propodus  a  little  less  than  twice  as  long  as 
broad,  much  narrowed  distally;  palm  very  oblique,  continuous  with 
the  posterior  margin,  and  having  a  lamellar  edge  furnished  with  a  few 
long  hairs,  and  two  long  obtuse  spines  near  the  middle,  and  three  or 
four  smaller  spines  on  each  side  near  the  posterior  angle;  dactyl 
strongly  curved  and  about  one-half  as  long  as  the  propodus;  lateral 
margins  convex,  the  posterior  one  furnished  with  a  few  long  hairs 
and  several  short,  obtuse  spines.  In  the  female  the  propodus  is  con- 
siderably smaller  and  proportionally  shorter  than  in  the  male;  palm 
oblique,  with  a  narrow  lamellar  edge  continuous  with  the  posterior 
margin,  furnished  with  a  few  long  hairs,  and  several  spines  on  each 
side  of  the  tip  of  the  closed  dactyl;  posterior  margin  furnished  with 
several  short  spines,  and  numerous  long  hairs  arranged  in  several 
fascicles. 

Carpus  of  the  second  gnathopods  in  the  male  slightly  longer  than  in 
the  first  pair;  propodus  as  long  as  in  the  first  pair,  slightly  broadest 
distally;  lateral  margins  nearly  parallel,  posterior  one  furnished  with 
five  or  six  fascicles  of  long  hairs;  palm  slightly  oblique,  concave  at  the 
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middle,  with  a  broader  lamellar  edge  than  in  the  first  pair;  armed  with 
a  long,  obtuse  spine  and  a  fascicle  of  long  hairs  at  the  center,  two  or 
three  small  spines  at  the  posterior  angle,  and  a  row  of  short  hairs  at 
the  base  of  the  lamellar  edge.  In  the  female  the  carpus  and  propodus 
are  much  smaller  than  in  the  male  and  proportionally  more  elongated; 
carpus  fully  as  broad  as  the  propodus;  propodus  twice  as  long  as 
broad,  palm  straight,  nearly  transverse,  without  the  median  spine. 

Posterior  margin  of  the  coxal  plates  of  the  last  three  peroBopods 
serrate. 

Fourth  and  fifth  abdominal  segments  rounded  above,  each  bearing 
three  fascicles  of  small  spines;  the  sixth  segment  with  two  lateral 


Fio.  9.— Oakmarus  limn£U8.    An'N  Arbob,  Michigan. 

fascicles  and  two  or  three  short  median  hairs.  Infero-posterior  angle 
of  the  first  abdominal  segment  rounded,  in  the  second  and  third  pro- 
duced posteriorly  and  fonning  an  acute  angle. 

First  pair  of  uropods  exceeding  the  second  pair  in  length  and 
extending  slightly  beyond  the  peduncle  of  the  third  pair.  Outer 
ramus  of  the  terminal  pair  narrow,  the  basal  segment  furnished  on 
both  margins  with  many  long  plumose  hairs,  and  on  the  outer  margin 
with  a  few  short  spines;  terminal  segment  short,  styliform,  lateral 
margins  as  well  as  tip  furnished  with  long  plumose  hairs;  inner 
ramus  slightly  shorter  than  the  basal  portion  of  the  outer,  with  both 
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margins  furnished  with  long  plumose  hairs  and  the  inner  with  a  few 
spines. 

Telson  cleft  to  the  base,  each  division  furnished  with  three  or  four 
short  spines  and  several  long  hairs. 

Length,  15  ram. 

Aroostook  County,  Maine;  Caledonia,  New  York;  Marquett^e, 
Ann  Arbor,  and  Isle  Royal,  Michigan;  dredged  in  Lake  Superior; 
Fort  Wingate,  New  Mexico;  Wahsatch  Mountains;  Shoshone  Falls, 
Idaho;  Salt  Lake  City.  Utah;  Flat  Head  Lake,  Montana;  Yellowstone 
National  Park. 

This  species  closely  resembles  Gammanis  fasciatus^  from  which  it 
can  be  distinguished  most  easily  by  the  presence  of  long  plumose  hairs 
on  the  lateral  margins  of  the  terminal  segment  of  the  outer  ramus  of 
fhe  third  uropods.  The  other  characters  in  which  these  two  species 
differ  can  be  appreciated  only  by  a  careful  comparison  of  specimens 
of  the  two  species.  The  antenna)  in  Gammanis  limn^uH  are  furnished 
with  fewer  hairs  than  in  Gammarus  fasciatus  and  the  secondary 
flagellum  consists  of  two  to  four  segments  (in  Gammarus  fasctatxis 
five  or  six).  The  propodus  of  the  first  gnathopods  of  the  male  of 
Gammanis  llmnceus  is  broader  at  the  proximal  end  than  in  Gammanis 
fasciatus\  the  lateral  margins  are  more  convex,  and  the  posterior 
margin  is  furnished  with  spines,  which,  if  present  in  Gammarus  fas- 
ciatus^  are  very  small.  In  the  female  the  propodus  of  the  first 
gnathopods  of  Gammanis  Hmnivus  is  much  narrower  distally  and  the 
palm  is  more  oblique  than  in  the  other  species.  In  Gammanis  li?ii- 
n^us  the  spines  on  the  abdominal  segments  are  smaller  and  the 
median  ones  are  not*  raised  on  distinct  protuberances  as  they  are  in 
Gammarus  fasciahis. 

After  a  careful  comparison  of  the  description  and  figures  of  Gam- 
mams  Umnseiis  Smith  and  Gammarus  rohustus  Smith  I  have  con- 
cluded that  the}'  are  the  same  species.  The  two  species  correspond  in 
all  characters  except  the  gnathopods,  and  the  differences  which  are 
there  pointed  out  are  not  sufficient!}^  marked  to  justify  distinguishing 
the  two  forms  as  separate  species.  In  Gammarus  Umn^iis  the  pro- 
podus of  the  first  gnathopods  is  longer  in  proportion  to  the  width,  the 
palm  is  more  oblique,  and  the  posterior  margin  is  armed  with  more 
spines  than  in  Gammarus  rohustus.  In  the  second  gnathopods  the 
propodus  of  Gammarus  limnR'us  is  longer  than  in  Gammanis  rohustus. 
These  are  differences  which  appear  in  specimens  of  different  sizes. 
From  the  lengths  of  the  two  species  which  Smith  gives  {Gammarus 
Z«7?i;?/«?/.v  15-20  mm.  and  Gammarus  rohustus  10-1^  mm.)  he  evidently 
examined  larger  specimens  of  Gannnarus  llmnivusi\\Kn  of  Gammarus 
rohustus^  which  fact  would  account  for  the  differences  in  the  gnatho- 
pods which  he  found.  c- ^^^\^ 

^  Digitized  by  LjOOgle 
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GAMMARUS  PURPURASCENS  W.  P.  Hay. 


Gammarns  purpurascens  W.  P.  Hay,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  i).  433.  ^ 
Eyes  large,  reniform;  larger  than  in  Gammarns  Unmsem  Smith, 
which  species  Gammarus  purpurascens  resembles.  First  antennae 
longer  than  in  Gammarus  limnseics^  about  half  the  length  of  the  body; 
first  and  second  segments  of  the  peduncle  nearly  equal  in  length;  third 
seg'nient  about  half  as  long  as  the  second;  flagellum  composed  of 
twenty-five  to  thirty  segments;  Secondary  flagellum  consisting  of  fou»' 


Fia.  lO.'-GAJiJiCABua  pubpurascens,  male.    Nickajack  Cave.    ah.  d.,  dorsal  side  of  the  termi- 
nal SEGMEXTS  OF  THE  ABDOMEN. 

segments,  the  distal  one*  very  short  and  tapering.  Second  an  ten  nee 
slightly  more  than  half  as  long  as  the  first  pair;  peduncle  exceeding 
that  of  the  first  pair  in  length,  the  two  distal  segments  elongated, 
nearly  equal;  flagellum  slightl}"  shorter  than  the  peduncle,  composed 
of  about  ten  segments,  each  of  which  bears  a  small  olfactory  club. 

First  gnathopods  of  the  male  with  the  carpus  broadly  triangular, 
nearly  as  broad  as  the  propodus;  propodus  broad,  narrowed  distally; 
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palm  very  oblique,  continuous  with  the  posterior  margin  and  furnished 
^with  a  few  short  hairs  on  each  side,  a  fascicle  of  long  ones  af  the  cen- 
ter, and  a  few  spines  at  the  tip  of  the  closed  dactyl;  the  posterior  and 
anterior  margins  of  the  propodus  convex,  the  posterior  one  provided 
with  a  few  fascicles  of  long  hairs  and  one  or  two  small  spines  near 
the  palm;  dactvl  strongly  curved,  half  as  long  as  the  propodus. 

Second  gnathopods  with  the  propodus  rectangular,  more  than  half  as 
broad  as  long;  lateral  margins  only  slightly  convex,  the  posterior  with 
about  eight  fascicles  of  long  hairs;  palm  oblique,  furnished  as  in  the 
first  pair  except  that  no  spines  extend  upon  the  posterior  margin ;  dac- 
tyl not  so  strongly  curved  as  in  the  first  pair,  extending  slightly  beyond 
the  palm. 

Basal  plat<*s  of  the  third,. fourth,  and  fifth  perajopods  narrow,  broad- 
est proximally,  with  margins  serrate  and  furnished  with  a  few  spines. 

Three  posterior  segments  of  the  abdomen  rounded  dorsall}',  each 
furnished  with  three  small  fascicles  of  spines;  the  spines  of  the  median 
fascicles  smaller  than  those  of  the  lateral  ones. 

First  pair  of  uropods  slightly  exceeding  the  second  pair  in  length, 
projecting  somewhat  beyond  the  peduncle  of  the  third;  third  pair  with 
a  short  peduncle  only  slightly  longer  than  broad;  the  outer  ramus  con- 
sisting of  two  segments,  the  basal  one  long  and  narrow  with  four  or 
five  spines  on  the  outer  margin  and  man}"  long  plumose  hairs;  termi- 
nal segment  very  short,  styliform,  and  furnished  distally  with  a  few 
long  hairs;  inner  ramus  about  three-fourths  as  long  as  the  basal  por- 
tion of  the  outer,  with  many  long  plumose  hairs  and  usually  a  few 
spines  on  the  inner  margin.  Telson  divided  almost  to  the  base,  with 
a  spine  and  a  few  hairs  on  the  outer  margin,  and  three  or  four  spines 
and  a  few  short  hairs  distall}-. 

Length,  10  mm. 

The  type  specimens  of  this  species  were  collected  at  the  mouth  of 
Nickajack  Cave,  Shellmound,  Tennessee.  Specimens  of  a  smaller  size 
have  also  been  found  in  a  spring  at  Rossville,  Georgia.. 

GAMMARUS  PROPINQUUS  W.  P.  Hay. 

Gainmarn..^  prnpl7Hfnn}<  W.  P.  Hay,  Proc.  U.  S.  Nat.  Mils.,  XXV,  1902,  p.  224. 

This  species  is  ver3'  similar  to  Garntnarus  fuf<clatii4i  Say,  but  differs 
from  it  in  the  following  characters:  The  secondary  flagellum  consists 
of  from  two  to  five  segments;  in  Gin/n/un^ffs  fascia fm  from  five  to  six. 
The  palm  of  the  first  gnathopods  of  the  male  in  (r.fasciafus  is  more 
irregular  and  more  concave.  In  the  second  gnathopods  it  is  more 
concave  and  slightly  more  oblique  than  in  Gamtnarus  p7*opinquuj<. 
•  The  l)est  distinguishing  characteristic,  however,  is  in  the  third  uropods, 
the  iimer  ramus  of  which  in  Gaimnarus  propiiKjuns  is  much  more 
slender  than  the  outer  and  half  or  only  slightly  more  than  half  as  long. 
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In  Gammamis  fasciatus  the  inner  ramus  is  only  slightly  narrower  than 
the  outer  and  at  least  three-fourths  as  long. 

Length,  10-15  mm. 

Specimens  of  this  species  have  been  collected  in  several  localities  in 
regions  about  Mammoth  Cave,  Kentucky,  the  tvpe  coming  from  a 


Fig.  11.— Gammarus  propinquus,  male.    Mabimoth  Cave,  Kentucky. 

spring  about  2  miles  north  of  this  cave;  collected  also  in  springs  in  the 
Ozark  Mountains,  Missouri,  and  in  West  Virginia. 

GAMMARUS  CX.C\JS,  new  species. 

Eyes  absent.  First  antennae  more  than  half  as  long  as  the  body; 
second  segment  of  the  peduncle  slightly  longer  than  the  first  and 
about  three  times  as  long  as  the  third;  flagellum  composed  of  twenty 
to  thirty  elongated  segments,  each  bearing  a  few  short  hairs  at  the 
distal  end;  secondary  flagellum  reaching  slightly  beyond  the  third 
segment  of  the  primary  flagellum,  composed  of  four  segments,  the 
distal  one  short  and  furnished  with  long  hairs. 

Second  antennae  are  about  two-thirds  as  long  as  the  first  pair  with 
the  peduncle  extending  far  beyond  that  of  the  first  pair;  ultimate 
segment  of  the  peduncle  only  slightl}^  longer  than  penultimate  which 
is  greatly  elongated  and  about  equal  in  length  to  the  antepenultimate; 
flagellum  composed  of  about  twelve  segments,  which  are  shorter  than 
those  of  the  first  antennae  and  furnished  with  more  hairs. 

The  carpus  of  the  first  gnathopods  of  the  male  is  triangular  and 
elongated  with  the  anterior  margin  furnished  with  a  few  long  hairs 
and  numerous  short  ones;  propodus  narrower  than  the  carpus,  twice 
as  long  as  broad,  with  the  anterior  margin  concave,  armed  sometimes 
with  a  fascicle  of  hairs,  the  posterior  margin  convex,  and  the  palm 
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almost  straight,  slightl}^  convex,  and  armed  with  four  or  five  spines 
and  a  few  short  hairs;  dactyl  as  long  as  the  palm  and  fitting  it  closely. 
Second  gnathopods  with  a  carpus  broader  than  in  the  first  pair  but 
similarly  armed;  propodus  not  so  broad  as  the  carpus,  about  twice  as 
long  as  broad  and  larger  than  in  the  first  gnathopods;  posterior  mar- 
gin almost  straight;  anterior  margin  slightly  convex  and  usually  fur- 
nished with  one  or  two  fascicles  of  hairs;  palm  ver}'  oblique,  slightly 
concave  at  the  center,  armed  with  five  or  six  spines  at  the  tip  of  the 
closed  dactyl,  and  one  or  two  spines  and  a  few  short  hairs  on  the 
margin;  dactyl  strongl}'^  curved,  as  long  as  the  palm. 


Fig.  12.— Gammarus  cccus,  male.    Modesta  Cave,  near  Ca5}a8,  Cuba. 

Both  margins  of  the  coxal  plates  of  the  third,  fourth,  and  fifth 
peraeopods  are  serrate  and  furnished  with  spines,  those  on  the  anterior 
margin  being  smaller  than  those  on  the  posterior. 

Postero-lateral  angles  of  the  third  and  fourth  abdominal  segments 
are  produced  backward  and  end  in  a  blunt  tooth.  The  last  two  or 
three  abdominal  segments  are  furnished  dorsally  with  a  few  short 
spines. 

The  first  uropods  project  slightly  beyond  the  second  pair.  In  both 
pairs  the  rami  are  about  ecjual  in  length  and  slightly  longer  than  the 
peduncle.  The  third  uropods  were  broken  off  in  the  few  specimens 
which  I  had  for  examination.  Telson  cleft  to  the  base,  armed  distally 
with  a  few  short  spines. 
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Length,  10  inui. 

Collected  by  Dr.   C.   H.   Eigenuiann   amon|jf  the  roots  of  a  tree, 
Modesta  Cave,  near  Canas,  Culm. 
Type,—C€it.  No.  32681^  U.S.N.M. 

Genus  CRANGONYX  Bate. 

KKY  TO  SPECII-^. 

A.  Telson  nearly  as  broad  as  lon^,  with  a  slight  emarginalion  diKtally;  hccoiuI  uroiKxls 

with  rami  equal ('.  ntrens,  p.  49. 

A  A.  Telson  entire,  two-thirds  as  broad  as  lonj?;  rami  of  second  urojKxlH  unequal,  the 
outer  ramus  about  half  as  long  as  the  inner C.  tenuis^  p.  50. 

CRANGONYX  VITREUS  (Cope). 

Stygohramun  vilreiut  Cope,  Amer.  Nat.,  VI,  1872,  j).  422;   3rd  and  4th   Annual 

Repta.  of  Geol.  Survey  of  Indiana,  1872,  p.  181. 
Crangonyx  vilreus  Packard,  5th  Annual  Kept.  Peabody  Acatleniy  of  Science, 

Salem,  1873,  p.  95.— Smith,  Kept.  U.  S.  Fish  Com.,  1872-73  (1874),  p.  656; 

Amer.  Jour.  Sci.,  3rd  series,  IX,  1875,  p.  476. 

Blind.  First  antenna)  more  than  half  as  long  as  the  l)ody;  the 
three  segments  of  the  peduncle  nearly  equal  in  length;  flageUura 
composed  of  about  fifteen  segments;  secondary  flagelkim  reaching 
beyond  the  first  segment  of  the  primary  one,  consisting  of  two  seg- 
ments. Second  antennae  slightly  less  than  half  as  long  as  the  first 
pair;  peduncle  extending  beyond  that  of  the  first  pair  with  the  two 
disial  segments  elongated  and  nearly  equal;  flagellum  very  short, 
scarcely  exceeding  the  distal  segment  of  the  peduncle  in  length  and 
composed  of  six  segments. 

Propodus  of  the  first  gnathopods  in  the  male  slightly  longer  than 
broad;  lateral  margins  convex,  the  posterior  margin  furnished  with  a 
few  long  hairs  arranged  in  four  or  five  fascicles;  palm  oblique,  con- 
vex, armed  with  four  or  five  groups  of  long  hairs  and  nine  or  ten 
notched  spines,  one  of  which  at  the  posterior  angle  is  much  longer 
than  the  other;  dactyl  stout.  In  the  second  gnathopods  the  propodus 
is  more  elongated  and  more  narrowed  distally  than  in  the  first  pair; 
palm  very  oblique,  convex,  armed  as  in  the  first  pair  but  bearing  a 
few  more  spines. 

Both  margins  of  the  coxal  plates  of  the  last  three  pairs  of  peneo- 
pods  are  serrate  and  armed  with  small  spines. 

First  and  second  uropods  extending  beyond  the  telson;  the  third 
pair  projecting  only  about  half  way  to  the  tip  of  the  telson;  peduncle 
about  as  broad  as  long;  the  single  ramus  ver\' small,  about  one-third  as 
long  as  the  peduncle,  slightly  longer  than  broad,  and  furnished  distally 
with  two  short  hairs.  Telson  nearly  as  broad  as  long,  a  very  slight 
triangular  emargination  at  the  broad  distal  end,  on  either  side  .of 
which  are  four  or  five  spines.  °'^  "^' ''  ^OOgle 
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Length,  5  mm. 

Specimens  from  Mammoth  Cave,  Kentuck}^  and  Orleans,  Indiana. 

In  this  species  the  telson  has  a  slight  emargination,  a  feature  which 
does  not  accord  with  the  definition  of  this  genus.  The  other  charac- 
ters of  the  species,  however,  are  so  much  like  those  of  the  recognized 
members  of  the  genus  Crangmiyx  that  it  seems  best  not  to  assign  it  to 
a  new  genus.  The  specimens  upon  which  this  description  is  ba^ed 
were  sent  to  me  from  the  United  States  National  Museum  under  the 
name  Crangimy^r  vltrens  Packard.  The  specimens  agree  in  the  main 
with  Packard's  description  of  this  species;  however,  he  has  described 


FlU.  13.— ('RAN<J()NYX  VITREUS,  MALE.      MAMMOTH  CAVE,  KKNTrC'KY. 

his  specimens  so  imperfectly  that  1  can  not  be  certain  that  the  speci- 
mens which  1  have  described  as  C.  vlfreiun  belong  to  the  same  species 
as  Packard's.  I  have  followed  Packard  in  quoting  Stygobroinus  vitreus 
Cope,  as  a  synonym  of  Crangonyx  vitniiH  but  from  Cope's  very  short 
description  of  his  specimens  it  is  very  doubtful  if  they  belong  to  the 
same  species  or  even  genus  as  Packard's  Crangoiiyx  vitreus, 

CRANGONYX  TENUIS  Smith. 
Crangonyx  tenuis  Smith,  Kept.  U.  8.  Fish  Com.,  1872-73  (1874),  p.  656. 

I  have  had  no  specimens  of  this  species  for  examination,  but  quote 

the  original  description:  , 

.  OOQle 
A  slender,  elonisrated  specie.**,  with  very  low  epimera,  resembling  more  in  *orm  the 

speeiee  of  Niplianjus  than  the  typical  species  of  Cmngonyx, 
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Eyee  not  observable  in  alcoholic  specimens.  Secondary  flagellum  of  the  anten- 
nolse  very  small,  composed  oftwo  segments,  of  which  the  terminal  is  very  short. 

First  and  second  pairs  of  legs  differing  but  little  in  the  two  sexes.  First  pair 
stonter  than  the  second,  and  with  the  palmary  margin  of  the  propodus  much  more 
oblique;  the  palmary  margin  of  the  propodus  of  both  pairs,  and  in  both  sexes,  armed 
on  each  side  with  a  series  of  stout,  obtuse  spines,  with  a  notch  and  a  cilium  near  the 
tip. 

First  three  segments  of  the  abdomen  longer  than  the  last  three  of  the  thorax; 
fourth,  fifth,  and  sixth  together  scarcely  longer  than  the  third.  Caudal  stylets  all 
extending  to  about  the  same  pOint  First  pair  with  the  rami  subequal,  scarcely  half 
as  long  as  the  peduncle.  Peduncle  in  the  second  pair  reaching  a  little  beyond  the 
peduncle  of  the  first  pair;  the  rami  very  unequal,  the  outer  only  half  as  long  as  the 
inner.  Posterior  pair  scarcely  as  long  as  the  telson;  the  single  terminal  segment 
very  small,  and  tipped  with  four  or  five  setiform  spinules.  Telson  two-thirds  as 
broad  as  long,  tapering  very  slightly  toward  the  entire  and  slightly  arcuate  posterior 
margin,  which  is  armed  with  about  ten  slender  spinules. 

In  the  largest  male  seen,  13.5  mm.  in  length  (excluding  the  antennae),  the  anten- 
nulffi  are  about  5  mm.  long,  the  flagellum  being  twice  as  long  as  the  peduncle  and 
composed  of  about  twenty-two  segments,  while  the  antennae  are  stout,  fully  6  mm. 
long,  and  the  flagellum  as  long  as  the  peduncle,  and  composed  of  fifteen  segments. 
All  the  females  and  most  of  the  males  which  I  have  seen  are  much  smaller,  being 
6  mm.  to  8  mm.  in  length,  and  in  these  the  antennulse  are  longer  than  the  antennae;  ' 
and  the  flagellum  of  the  antennulae  is  composed  of  sixteen  to  nineteen  segments, 
while  that  of  the  antennae  has  only  eight  to  ten. 

The  only  specimens  which  I  have  seen  were  found  in  wells  at  Middletown,  Conn., 
and  were  sent  to  me  by  Mr.  G.  Brown  Goode. 

Genus  STYGONECTES  V/.  P.  Hay. 

STYGONECTES  FLAGELLATUS  (Benedict). 

Crangmyx  flagellalug  Benedict,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1896,  p.  616. 
Crangonyx  bowerni  Ulrich,  Trans.  Amer.  Microscopical  Soc,  XXIII,  1902,  p.  86, 

pi.  XIV. 

Stygonectesflagellatus  W.  P.  Hay,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  429. 

This  blind  species  is  closely  related  to  E^icrangonyx  miicronatus 
(Forbes).  It  is,  however,  larger  and  much  stouter.  The  head,  which 
is  slightly  longer  than  the  first  thoracic  segment,  is  proportionally 
narrower  and  more  concave  at  the  insertion  of  the  upper  antennoe  than 
in  Eucrangonyx  mucronatus. 

First  antennae  as  long  as  the  body;  first  two  segments  of  the  peduncle 
about  equal  and  three  times  as  long  as  the  third;  flagellum  composed 
of  forty  to  sixty  segments;  secondary  flagellum  extending  slightly 
beyond  the  basal  segment  of  the  primary  one,  composed  of  two  seg- 
ments, the  first  about  four  times  the  length  of  the  second.  Second 
antennae  slightly  less  than  half  as  long  as  the  first  pair;  peduncle 
exceeding  that  of  the  first  pair  in  length;  two  distal  segments  much 
elongated  and  nearly  equal;  flagellum  not  quite  so  long  as  the  peduncle, 
composed  of  twelve  to  eighteen  segments.  r 

Propodus  of  the  first  gnathopods  in  the  male  abd^i!f\^^o-thirds  as 
broad  as  long;  lateral  margins  only  slightly  convex,  the  posterior 
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margin  furnished  with  three  or  four  fascicles  of  spines;  palm  very 
oblique,  slightly  convex,  with  a  narrow  lamellar  edge  furnished  on 
each  side  with  a  row  of  about  twenty -four  bifurcate  spines,  two  or 
three  of  which  extend  upon  the  posterior  margin;  dactyl  stout  and 
strongly  curved. 

In  the  second  gnathopods  of  the  male  the  propodus  is  about  equal 
in  size  to  that  of  the  first  pair,  but  with  the  palm  less  oblique  and  the 
posterior  margin  correspondingly  longer. 

First  uropods  extend  to  the  tips  of  the  second  pair,  the  peduncle 
slightly  longer  than  the  two  rami;  second  uropods  about  two-thirds 


^■-^^ 


Fig.  14.— STYGONBCTK8  FLAGELLATU8,  MALE.     SaN  MaRCOS,  TEXAS.     THE  RUDIMB^rTABY  INNER  RAKUS 
OF  THE  THIRD  UROPOD  WAS  BROKEN  IN  THE  SPECIMEN  DRAWN. 

as  long  as  the  first  ones;  the  first  and  second  pairs  reaching  far  beyond 
the  third  pair  (in  Eucrangonyx  muot'cyiiatus  thej'^  extend  only  slightly 
beyond  the  tip  of  the  third  pair);  terminal  uropods  very  small,  about 
two-thirds  as  long  as  the  peduncle  of  the  second  pair;  inner  ramus 
rudimentary;  the  outer  one  about  as  long  as  the  peduncle  and  fur- 
nished distally  with  a  few  spines.  Telson  entire,  about  three  times  as 
long  as  broad  at  the  base,  tapering  slightly  to  the  distal  end,  which  is 
subtruncate;  furnished  with  several  spines  at  the  tip  and  four  or  five 
spines  on  the  lateral  margins. 
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Length,  18  mm. 

Specimens  examined  from  an  artesian  well  San  Marcos,  Texas,  the 
type  locality. 

Crangonyx  b<)wet*fdi  Ulrich  is  undoubtedly  the  same  species  as  Sty- 
gcmectes  fla<feUatiiH.  The  specific  differences  which  Ulrich  points  out, 
together  with  the  leather  small  size  of  the  single  specimen  which  he 
examined,  indicate  that  he  had  an  immature  specimen.  The  only  dif- 
ferences which  he  gives  are  in  the  number  of  segments  in  the  antennae 
and  the  number  of  spines  on  the  propodus,  which  in  Crangonyx  bow- 
ersii  are  less  than  in  Stygonectes  fiagdlaPus,  These  are  characters 
which  vary  with  age,  there  being  fewer  segments  in  the  antennae  and 
fewer  spines  on  the  propodus  in  the  immature  forms. 

This  is  the  type  species  of  the  genus  Stygonectes  to  which  it  was 
assigned  by  Prof.  W.  P.  Hay.  This  genus  closely  resembles  the  genus 
CrangonyXy  but  differs  from  it  in  having  the  last  twa  segments  of  tho 
urosome  coalescent. 

Genus  APOCRANGONYX  Stabbing. 

APOCRANGONYX  LUCIFUGUS  (O.  P.  Hay). 

Crangonyx  lucifugus  O.  P.  Hay,  Am.  Nat.,  XVI,  1882,  p.  144. 
Apocrangonyx  lucifugvs  Stebbing,  Trans.    Linn.    Soc.    London,  2d   eer.,  VII, 
1899,  p!  422. 

This  species  is  the  type  species  of  the  genus  Apocrangonyx  to  which 
it  has  been  assigned  by  Stebbing.  This  genus  differs  from  Crangmiyx^ 
in  which  the  species  was  placed  by  Hay,  in  the  rudimentary  third 
uropods  which  are  without  rami. 

I  have  had  no  specimens  of  this  species  for  examination,  but  quote 
the  original  description: 

This  is  a  small,  rather  elongated  species  that  was  obtained  from  a  well  in  Abing- 
don, Knox  County,  Illinois.  As  befits  its  subterranean  mode  of  life,  it  is  blind  and 
of  a  pale  color.     In  length  the  largest  specimens  measure  about  6  mm. 

Male. — Antennuhe  scarcely  one-half  as  long  as  the  body.  The  third  segment  of 
the  peduncle  two-thirds  as  long  as  the  second;  this  two-thirds  the  length  of  the  fii-st. 
Flai^ellum  consisting  of  about  fourteen  segments.  The  secondary  flagellum  very 
short  and  with  but  two  segments.  Antennae  short,  only  half  as  long  as  the  antenuula». 
Last  two  segments  of  its  peduncle  elongated.  Flagellum  consisting  of  hut  about  five 
segments,  and  shorter  than  the  last  two  segments  of  the  pedum^lc  taken  together. 

Second  pair  of  legs  stouter  than  the  first.  Propodite  of  first  pair  quadrate,  with 
nearly  a  right  angle  l>etween  the  palmar  and  posterior  margins.  Palmar  margin  on 
each  side  of  the  cutting  edge,  with  a  row  of  about  six  notched  and  ciliated  spines, 
one  or  two  of  which  at  the  posterior  angle  are  larger  than  the  others.  The  cutting 
e3ge  is  entire.  Dactylopodite  as  long  as  the  palmar  mar^rin,  and  furnished  along  the 
concave  edge  with  a  few  hairs. 

Propodite  of  the  second  pair  of  legs  ovate  in  outline,  twice  as  long  as  broad.  The 
palmar  max^gin  curving  gradually  into  the  posterior  margin.  The  cutting  edge  of  the 
palmar  surface  uneven,  and  having  near  the  insertion  of  the  dactyl  a  square  projec- 
tion. The  palmar  surface  also  armed  with  two  rows  of  notched  and  ciliated  spines, 
five  in  the  inner  row,  seven  in  the  outer.     Dactyl  stout  and  short. 
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Two  ix)fiiterior  pairs  of  tlioracie  legs  longest  of  all  aiid  about  equal  to  each  other. 
All  the  \e^  are  stout  and  their  l>asal  segmentH  squamifonn. 

Poetero-lateral  angle  of  first  abdominal  segment  rounded,  of  second  and  third 
from  obtuse  angled  to  right  angled. 

First  pair  of  caudal  stylets  extending  a  little  farther  back  than  the  seoond;  these 
exceeding  slightly  the  third.  The  peduncle  of  the  fiist  pair  somewhat  curved,  with 
the  concavity  above,  the  rami  equal  and  two-thirds  as  long  as  the  peduncle.  The 
peduncle  of  the  second  pair  little  longer  than  the  outer  ramus.  Inner  ramus 
nearly  twice  as  long  as  the  outer.  Third  pair  of  caudal  stylets  rudimentary,  consist- 
ing of  but  a  single  segment.  This  somewhat  longer  than  the  telson,  broadly  ovate, 
two- thirds  as  broad  as  long  and  furnished  at  the  tip  with  two  short  spines. 

Telson  a  little  longer  than  wide,  narrowing  a  little  to  the  truncated  tip,  which  is 
provided  at  each  postero-lateral  angle  with  a  couple  of  stout  spines. 

Female. — In  the  female  the  propodite  of  the  anterior  pair  of  feet  resembles  closely 
that  of  the  corresponding  foot  of  the  male.  The  palmar  margin  of  the  second  pro- 
podite is  less  oblique  than  in  the  second  foot  of  the  male  and  does  not  pass  so  grada- 
ally  into  the  posterior  margin.  It  is  also  destitute  of  the  jagged  edge  and  the  square 
process  of  the  male  foot.  There  are  fewer  spines  along  the  margin.  One  of  the 
spines  at  the  posterior  angle  is  very  long  and  stout. 

This  species  appears  to  resemble  C.  Uenuis  Smith,  but  is  evidently  different.  In 
that  species,  as  described  by  Prof.  S.  I.  Smith,  the  first  pair  of  feet  are  stouter  than 
the  second  and  have  the  palmar  margin  of  the  propodite  much  more  oblique.  The 
reverse  is  true  of  the  species  I  describe.  Nor  do  I  understand  from  the  description 
of  C.  teimis  that  the  posterior  caudal  stylets  each  consist  of  a  single  segment  There 
are  some  minor  differences.  From  C.  vitreus,  judging  from  Professor  Cope's  description 
in  American  Natiiralistj  Vol.  6,  p.  4^2^  it  must  differ  in  the  caudal  stylets.  "Penul- 
timate segment,  with  a  stout  limb  with  two  equal  styles,''  is  a  statement  which  vrill 
not  apply  to  my  species,  whichever  the  *' penuUimaJte^^  segment  may  be. 

Family  ORCHESTIIDiE. 

Genus  HYALELLA  Smith. 

HYALBLLA  KNICKERBOCKERI   (Bate). 

AUoTchesies  knick^rbockeri  Bate,  Cat.   Amphip.  Crust.  Brit.  Mus.,  1862,  p.  36, 

pi.  VI. 
Hyalella  dentata  Smith,  Rep.  U.  S.  Fish  Com.,  1872-73  (1874),  p.  645,  pi.  ii. 
Hyalella  inermis  Smith,  7th  Rept.  U.  S.  Geo!.  Survey  of  Colorado,  1873  (1875), 

p.  610. 
AUorchestes dentatus Faxon,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876, p.  373,  figs.  35, 36. 
AUorchestes  dentatus  var.  inertnis  Faxon,  Bull.  Mus.  Comp.  Zool.,  Ill,  1876,  p.  373. 
Hyalella  inernm  Stkbbing,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  929. 
Hyalella  faxoni  Stebbinci,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  928,  pi.  lxi. 

Eyes  round  or  nearly  so;  their  distance  apart  slightly  greater  than 
their  diameter.  First  antennas  shorter  than  the  second  pair;  first  and 
second  segments  of  the  peduncle  about  equal  in  length,  slightly  longer 
than  the  third;  flagellum  about  twice  as  long  as  the  peduncle  and  com- 
posed of  seven  to  nine  segments;  second  antennae  about  half  as  long 
as  the  body;  peduncle  exceeding  that  of  the  first  pair  with  the  two 
distal  segments  elongated  and  nearly  equal;  flagellum  usually  but 
little  longer  than  that  of  the  first  pair  and  composed  of  eight  to  fifteen 
segments. 
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First  ^nathopods  in  the  male  more  than  half  as  broad  as  long;  lateral 
margins  strongly  curved  and  furnished  with  minute  spinules;  palm 
transverse,  concave  at  the  middle,  provided  with  a  few  small  teeth  and 
short  hairs  at  the  posterior  angle  and  a  tuft  of  long  stiff  hairs  at  the 
anterior  one;  dactyl  strongly  curved,  shorter  than  the  palm.  First 
gnathopods  in  the  female  closely  resemble  those  in  the  male. 

Second  gnathopods  of  the  male  much  longer  than  the  first  ones; 
carpus  not  longer  than  broad,  with  a  long  narrow  lobe  extending  along 
the  posterior  margin  of  the  propodus;  propodus  stout,  more  than  half 
as  broad  as  long,  much  broadened  distally,  especially  in  the  mature 


Fio.  15.— Hyalklla  knickebbockeri.    Ann  Arbob,  Michigan.    (;n.  19,  ^.  29,  first  and  second 

ONATHOPODB  OP  THE    FEMALE;  OTHER   FIOURR8    OF    THE    MALE.     <jn.  2',  SECOND  GNATHOPOD  OP  A 
YOUNO  MALE;  gn.  2,  SECOND  GNATHOPOD  OF  A  MATURE  MALE. 

specimens;  anterior  margin  convex;  posterior  one  straight,  oblique, 
and  unarmed;  palm  oblique,  the  middle  portion  slightly  arcuate,  with 
a  notch  near  the  middle  and  one  or  two  slight  emarginations  at  the 
posterior  angle;  provided  with  a  submarginal  row  of  spines;  palm  in 
immature  specimens  transverse,  emarginations  very  slight,  dactyl  not 
so  strongly  curved  as  in  the  adult.  Second  gnathopods  of  the  female 
slender  and  weak;  carpus  and  propodus  elongated  and  much  narrower 
than  those  of  the  male;  carpus  more  than  twice  as  long  as  broad,  pos- 
terior projection  proportionally  not  so  great  as  in  the  male;  propodus 
more  than  twice  as  long  as  broad;  palm  forming  less  than  a  right 
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angle  with  the  posterior  margin,  furnished  with  fewer  submarginal 
spines  than  in  the  male;  dactyl  not  strongly  curved  and  fitting  the 
palm  closely. 

Posterior  margins  of  the  coxal  plates  of  the  third,  fourth,  and  fifth 
perffiopods  serrate. 

Postero-lateral  angles  of  the  first  two  abdominal  segments  slightly 
produced,  forming  less  than  a  right  angle;  the  first  two  or  three  seg- 
ments usually  produced  dorsally,  forming  a  well-marked  median  pos- 
terior tooth. 

First  uropods  almost  twice  as  long  as  the  second  pair;  third  pair 
very  short,  not  exceeding  the  basal  segment  of  the  second  pair  in 
length;  peduncle  short,  nearly  as  broad  as  long,  furnished  distally 
with  a  few  hairs;  the  single  ramus  slender,  tapering,  about  equal  in 
length  to  the  peduncle  and  provided  with  a  few  slender  setoB  at  the  tip. 

Telson  short,  entire,  as  broad  as  long,  and  furnished  distally  with  a 
slender  seta  at  each  side.     Length  not  exceeding  7  mm. 

Abundant  throughout  the  United  States.  Collected  at  Caribou, 
Maine;  Cambridge  and  Quisset  Pond,  Massachusetts;  Ann  Arbor, 
Michigan;  Isle  Royal,  Lake  Superior;  Wisconsin  River,  Lake  Geneva, 
Lake  Delavan,  and  Winnebago  Lake,  Wisconsin;  Omaha,  Nebraska; 
Urbana,  Pekin,  Clifton,  Havana,  McHenry  County,  Meredosia  Lake, 
and  Lake  Michigan,  at  South  Chicago,  Illinois;  New  Philadelphia  and 
Tuscarawas  River,  Ohio;  Piney  Branch,  District  of  Columbia;  Point 
Pinellas,  Florida;  San  Marcos,  Texas;  Lake  Merced,  Fresno,  Los 
Angeles,  West  Berkeley,  and  San  Francisco,  California;  Yellowstone 
National  Park;  Volcan  Reventado,  Costa  Rica. 

Through  the  kindness  of  Dr.  S.  J.  Holmes,  who  has  compared  the 
types  of  Bate's  Allmxheste^  hnch'rbockeri  in  the  British  Museum  with 
specimens  of  Ilyalella  dentata  Smith,  I  am  enabled  to  state  definitely 
that  the  latter  are  of  the  same  species  as  Bate's  types.  From  Bate^s 
description  of  AllorchcHtes  hnlckerhockeri  in  the  Catalogue  of  Amphi- 
podous  Crustacea  in  the  British  Museum,  one  can  not  establish  this 
identity,  for  some  of  Bate's  statements  in  this  description  do  not  agree 
with  his  own  specimens,  and  he  has  also  confused  the  two  sexes  in  his 
figures  of  the  gnathopods  as  well  as  in  his  description.  Bate's  speci- 
mens were  sent  to  him  by  Say  under  the  name  Gammarus  mhius  Say; 
but  Say  evidently  misidentified  his  own  species,  for  the  specimens 
which  he  sent  to  Bate,  under  the  name  GainmaniH  mlnits  Say,  agree  in 
no  way  with  his  description  of  this  species.  The  specimens  were  then 
described  by  Bate  as  A/hrchesfes  knickerbocl'erL  The  specific  name 
kn'wikrrhochevl  has  precedence  of  dentata^  consequently  the  name  of 
the  species  should  be  Ilyalella  knickerhockevi  (Bate). 

In  some  specimens  of  this  species  the  dorsal  spines  are  absent  on 
the  abdominal  segmentis.  These  nondentate  forms  were  first  described 
by   Prof.  S.  I.   Smith,  and  were  given,  the  specific  name  inerrnlx. 
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After  comparing  a  large  number  of  the  dentate  and  nondentate  forms 
I  find  they  differ  only  in  this  one  feature,  and  at  present  it  seems  best 
not  to  make  this  difference  one  of  specific  value;  consequently,  I  have 
made  Ilyaldla  mennis  synonymous  with  HyaleUa  knickerhockevi. 

I  have  also  compared  Doctor  Stebbing's  type  specimens  of  HyaleUa 
foQcoui^  from  Volcan  Reventado,  Costa  Rica,  with  a  number  of  speci- 
mens of  Ilyaldla  knickerhockeri  and  feel  convinced  that  they  belong 
to  the  same  species.  The  differences  which  are  pointed  out  by  Doctor 
Stebbing  between  Ilyaldla  faxoni  and  the  nondentate  forms  of 
Ilyaldla  knickerbockerl  are  very  slight  and  are  differences  which  are 
often  found  upon  comparison  of  a  number  of  specimens  of  the  same 
species.  The  principal  difference  between  the  two,  as  pointed  out  by 
Doctor  Stebbing,  is  the  presence  of  three  setee  on  the  inner  plate  of 
the  first  maxillae  of  HyaleUa  faxoni  instead  of  two.  1  have  found 
specimens,  however,  from  Yellowstone  National  Park  and  also  from 
the  Isle  Royal,  Lake  Superior,  which  agree  with  HyaleUa  knicker- 
hockeri in  every  detail,  but  on  which  I  found  three  setae  on  the  inner 
plate  of  the  first  maxilla;  consequently  this  distinction  between  tho 
two  forms  is  not  valid. 
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ON  A  NEWLY  FOUND  MEf  EORITE  FROM  SELMA,  DALLAS 
COUNTY,  ALABAMA. 


By  George  P.  Merrill, 

Head  Curator ^  Department  of  Geology ,  T.  N.  National  Museum. 


The  information  relating  to  the  finding  of  the  stone  described  below 
was  sent  the  writer  by  Mr.  John  W.  Coleman,  to  whom  he  is  indebted 
for  a  small  fragment  and  the  privilege  of  describing,  as  well  as  infor- 
mation concerning  its  weight  and  geneml  appearance. 

The  stone,  as  found,  appears  to  have  been  a  nearly  complete  indi- 
vidual, a  piece  of  some  three  or  four  pounds  weight  only  having  been 
broken  from  one  side.  In  shape  it  is  roughly  polygonal,  without 
strongly  marked  flutings  or  pittings,  and  is  considerably  shattered  and 
cracked,  either  from  exposure  or  from  the  shock  of  striking  the  earth. 
(See  Plate  VL) 

The  specimen  received  is  without  crust,  and  weathered  to  a  dark 
reddish  brown  on  the  surface.  Total  weight  of  the  stone,  as  reported, 
310  pounds  (140.6  kilograms).  Greatest  dimensions,  as  given  by  Mr. 
Coleman,  24  by  14  inches  (60.96  by  35.5  centimeters);  circumference, 
69  by  44  inches  (175  by  118  centimeters).  Locality,  2  miles  north  and 
a  little  west  of  Selma,  near  the  Summerfield  road. 

Although  not  found  at  the  time,  the  date  of  fall  is  considered  by  Mr. 
Coleman  as  July  20,  1898,  at  about  9  o'clock  in  the  evening.  This  is 
on  the  authority  of  various  witnesses  of  ''a  great  light  passing  from 
east  to  west,  leaving  behind  it  a  trail  of  fire  10  or  12  feet  long,  and 
accompanied  by  a  rumbling  noise."  One  of  the  persons  was  so  sure 
of  the  place  of  fall  that  a  search  was  instituted  for  it  at  the  time. 
There  is,  of  course,  no  possibility  of  establishing  absolutely  the  iden- 
tity' of  the  stone  so  recently  found  and  the  one  seen  to  fall,  but  the 
close  proximity  of  the  localities  makes  it  possible. 

Additional  data  subsequently  given  by  Mr.  C.  G.  Gilbert,  who  vis- 
ited the  locality  in  the  interests  of  the  late  H.  A.  Ward,  are  as  follows: 

The  position  of  the  stone,  as  found,  was  such  as  to  suggest  that  it 
was  first  unearthed  in  the  work  of  digging  a  trench  for  the  purpose 
of  laying  a  drain  pipe  and  rolled  one  side,  as  would  have  been  done 
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with  an  ordinary  boulder,  where  it  lay  among  the  weeds  until  its  true 
nature  was  surmised  by  Mr.  Coleman. 

As  described  by  Mr.  Gilbert  in  a  letter  to  the  writer,  the  stone  at 
first  sight  is  "a  completely  formless  polyhedral  block,  but  on  longer 
inspection  it  resolves  itself  into  something  of  a  characteristic  aerolite 
form — a  blunt  quadrangular  pyramid  with  smooth,  unpitted  faces  and 
rounded  edges."  (See  Plate  VI.)  The  thickness  of  the  block  he  gives 
as  35.56  centimeters,  the  basal  edges  measuring,  respectively,  35.56, 
43.18,  and  50.8  centimeters.  The  blunt  apex  of  the  pyramid — evi- 
dently the  front  side  during  flight — was  covered  for  a  distance  of  about 
15.24  centimeters  with  a  thin  coating  of  carbonate  of  lime,  which 
presumably'  marked  the  depth  to  which  the  stone  penetrated  on  first 
striking  the  ground.  This  portion  of  the  stone  is  smooth,  except  for 
the  lime  coating,  and  shows,  as  do  the  sides,  the  original  though  now 
oxidized  crust.  The  base  is,  however,  rough,  with  a  somewhat  scaly 
brown-black  appearance,  quite  unlike  the  rest  of  the  surface,  and  is 
divided  by  numerous  fissures,  due  to  weathering,  as  shown  in  fig.  3  of 
Plate  VI.  "The  whole  appearance,"  writes  Mr.  Gilbert,  ''indicates 
that  it  represents  what  was  once  a  fine,  large,  well-orientated  aerolite, 
many  of  the  characteristics  of  which  have  become  obliterated  through 
exposure." 

MacroscopicAlly  the  stone  is  dense,  of  a  dark -gray  color,  and  suflB- 
ciently  compact  to  receive  a  good  polish.  Cut  surfaces  show  abundant 
"kugel"  chondrules  of  all  sizes  up  to  3  millimeters  in  diameter, 
though  forms  above  1.5  to  2  millimeters  are  rare.  These  are  so  firmly 
embedded  as  for  the  most  part  to  break  with  the  stone.  The  metallic 
portion  is  quite  inconspicuous  to  the  unaided  eye. 

Under  the  microscope  in  thin  sections  the  stone  is  seen  to  be  com- 
posed of  extremely  variable  chondrules,  often  f ragmental,  and  scat- 
tered particles  of  silicate  minerals  embedded  in  a  dark  opaque  ground 
which,  by  reflected  light,  shows  up  as  a  network  of  deep-blue  metallic 
iron  and  its  oxidation  products  and  brilliant  points  of  yellow-white 
troilite.  Olivine,  enstatite,  and  a  monoclinic  pyroxene  constitute  the 
silicate  portion.  These  are,  in  large  part,  in  the  form  of  fragmental 
chondrules,  though  sometimes  quite  perfectly  oval.  (Plate  VII,  fig.  1.) 
The  olivine  chondrules  show  the  common  barred  and  porphyritie 
forms,  the  latter  with  a  more  or  less  glassy  or  fibrous  base.  (Plate  VII, 
fig.  2.)  Some  of  them  are  mere  aggregates  of  polarizing  points  with- 
out evident  interstitial  matter.  There  are  also  occasional  large,  scat- 
tered, single  crystals  and  fragments  not  constituting  chondrules. 
The  enstatites  occur  under  similar  conditions  and  also  in  fan-shaped 
radiating  forms,  very  much  broken  and  otherwise  imperfect  (Plate  VII, 
fig.  1),  and  in  dense  crypto-crystalline  forms,  presenting  no  opportunity 
for  optical  determination.  (Plate  Vll,  fig.  3.)  The  monoclinic  pyr- 
oxenes are  the  least  abundant  of  the  silicates  and  show  the  usual  (in 
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meteorites)  polysynthetic  twinning  and  low  (16^  to  20^)  angles  of 
extinction.  They  are  colorless  or  of  a  gray  color  and,  but  for  the 
inclined  extinctions,  distinguished  with  diflSculty*  f rom  the  enstatite. 
They  occur  in  chondrules  as  well  as  in  scattered  isolated  forms.  No 
feldspars  nor  minerals  other  than  those  noted  were  observed. 

The  most  striking  feature  of  the  stone  is  the  broken  and  f ragmental 
condition  of  the  chondrules  and  the  variety  of  forms  manifested. 
It  is  best  comparable,  so  far  as  the  writer's  experience  goes,  with 
that  of  Tieschitz,  Moravia,  described  by  Tschermak.^  It  belongs, 
therefore,  to  Brezina's  class  of  kugel  chondrites  Cc.  It  will  be  known 
as  the  Selma,  Alabama,  meteorite,  and  is  the  fourth  stony  meteorite 
thus  far  reported  from  that  State. 

Since  the  above  was  written  the  stone  has  been  purchased  by  the 
American  Museum  of  Natural  History,  New  York  city. 

EXPLANATION  OF  PLATES. 

Plate  VI. 

Three  views,  drawn  from  photographs. 

Plate  VII. 

Fig.  1.  Showing  microetructure  and  f ragmental  nature  of  olivine  and  enstatites. 
The  amount  of  dark  interspace  is  exaggerated  by  the  oxidization  of  the 
ferruginous  constituents. 

2.  Chondrule  of  porphyritic  olivines. 

3.  Chondrule  of  cryptocrystalline  enstatite. 


a DenkHchrift  d.  math.-Natur.  Glassed,  kaiserlichen  Akad.  der  Wissen.,  XXXIX. 
1878. 
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The  Selma,  Alabama,  Meteorite. 

For  explanation  of  plate  see  page  61. 
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NEW  MARINE  WORMS  OF  THE  GENUS  MYZOSTOMA. 


B}^  J.  F.  McClemx)N, 

Of  Randolph- Macon  College^  AshUmd,   Virginia. 


At  the  request  of  Dr.  Richard  Rathbun,  Acting  Secretary  of  the 
Smithsonian  Institution,  last  May,  I  examined  for  myzostomes  the 
crinoids  and  ophiurans  in  the  Smithsonian  Institution,  other  than 
those  examined  previously,*"  and  found  three  new  species  and  one  new 
subspecies,  besides  one  species  previously  described.  To  this  list  I  have 
added  two  specimens  of  J/.  darVi  sent  to  me  by  Doctor  Rathbun  too 
late  to  be  considered  in  my  former  paper. 

MYZOSTOMA  CUBANUM,  new  species. 

One  specimen  from  Crinoid  Cat.  No.  16898,  U.S.N. M.,  dredged 
by  the  U.  S.  Bureau  of  Fisheries'  steamer  Alhatroxn  at  Station  2156, 
off  Habana,  289  fathoms,  April  30,  1884. 

Diameter,  1.7  mm.  Thickness,  0.8  mm.  Yellowish  brown,  circular 
in  outline,  very  flat  on  the 
dorsal  surface,  with  10  pairs 
of  short  conical  cirri  around 
the  edge.  Very  convex  (ap- 
proxipaately  hemispherical) 
on  the  ventral  surface.  The 
parapodia  are  prominent  and 
decrease  slightly  in  size 
toward    the     posterior    end.     *"'«•  i-myzostoma  cubanum.  .i.  dorsal  mew;  b, 

'  VENTHAL  VIEW. 

ine    mouth     and    arms    are 

very  minute  and  are  terminal  in  position.  On  the  dorsal  surface  are 
peculiarly  elevated  areas  with  very  much  contorted  outlines.  The 
median  one  of  these  extends  from  the  anterior  to  the  posterior  end. 
On  each  side  of  the  median  a  primar\%  secondary,  and  tertiary  set  of 

«The  MyzoKtomes  of  the  Albatross  expedition  lo  .Jnpaii,  by  T.  F.  McCleiulon,  Bull.  Am.  Mus.  Nat. 
Hiet.,  XXIII,  1906,  pp.  119-130,  pi.  xv-xvii.  f  -  \ 
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shorter  ridges  radiate  from  the  center  toward  the  periphery.  There 
are  five  primaries,  three  or  four  secondaries,  and  thirteen  or  fourteen 
tertiaries.  The  primaries  are  longest  and  nearest  the  center,  the  sec- 
ondaries shorter  and  toward  the  periphery,  the  tertiaries  shortest  and 
at  the  periphery.  Suckers  are  apparently  absent. 
Type— Cfit.  No.  5778,  U.S.N.M. 

MYZOSTOMA  EVERMANNI,  new  species. 

One  specimen,  8  mm.  in  diameter,  from  Crinoid  Cat.  No.  21708, 
U.S.N.M.,  from  Station  2166,  oflf  Habana,  196  fathoms,  May  1,  1884. 

Flat  and  nearly  circular  in  outline. 
There  are  about  eighty  cirri  around 
the  edge  of  the  animal.  These  cirri 
are  of  two  sizes,  alternating  in  po- 
sition, the  longer  ones  are  a  little 
less  than  one-tenth  of  the  diameter 
of  the  M3^zostome.  The  parapodia 
are  prominent  and  are  situated  about 
midway  between  the  center  and  the 
periphery  of  the  ventral  side.  The 
penes  are  long  and  slender.  Suckers 
with  distinct  mouths  are  situated 
about  midway  between  the  bases  of 
the  parapodia  and  the  periphery.  The  border  outside  of  the  suckers 
is  translucent,  whereas  inside  of  the  suckers  the  body  is  opaque  and 
light  brown  in  color.     The  dorsal  side  is  smooth. 

This  species  seems  most  nearly  related  to  M,  elegans  Gratf,  which  is 
found  in  the  Philippines. 

Type—Q^X>.  No.  5779,  U.S.N.M. 

MYZOSTOMA  CERRIFEROIDUM,  new  species. 

Thirty -one  specimens,  0.8  to  2.5  mm.  in  diameter,  from  Crinoid  Cat. 
Nos.  21707,  21709,  and  21705,  U.S.N.M.,  from  Station  2753,  St.  Lucia, 
281  fathoms,  December  4, 1887,  and  Crinoid  Cat.  No.  21704,  U.S.N.M., 
Station  2752,  St.  Lucia,  281  fathoms,  December  4,  1887,  and  Crinoid 
Cat.  No.  16895,  U.S.N.M.,  from  Station  2146,  near  Aspinwall,  34 
fathoms,  April  2,  1884. 

This  species  is  similar  to  M,  cerriferum^  but  is  thicker  and  usually 
has  the  lateral  margins  turned  ventrally. 

It  is  nearly  circular  in  outline,  brown,  and  has  ten  pairs  of  short 
cirri.  The  parapodia  are  prominent  and  situated  a  little  nearer  the 
margin  than  the  center  of  the  ventral  side.     No  suckers  are  visible. 

Type  and  cofypes—l^o.  5780,  U.S.N.M.       Digitized  by  GQOglc 
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MYZOSTOMA  DEANI  McClendon. 

One  specimen,  2.3  mm.  long,  from  Crinoid  Cat.  No.  21706,  U.S.N.M., 
from  Station  3449,  Straits  of  Fuca,  135  fathoms,  August  28,  1891. 

One  specimen,  1.3  mm.  long,  from  Crinoid  Cat.  No.  21701,  U.S.N.M., 
Station  3350,  Point  Arena,  California,  75  fathoms,  September  25, 1890. 

MYZOSTOMA  CYSTICOLUM  CYSTIHYMBNODBS,  new  subspecies. 

One  cyst  from  Crinoid  Cat.  No.  21703,  U.S.N.M.,  from  Station  2853, 
off  the  Trinity  Islands,  159  fathoms,  August  9,  1888. 

This  variety  differs  from  J/,  cysticolum  in  size  (being  larger)  and  in 
the  character  of  the  cyst,  which  is  not  calcified  as  in  the  latter. 

The  cyst  is  ovoid  and  protrudes  from  the  ambulacral  groove  of  the 
ami  of  the  Crinoid.  It  is  7.5  mm.  long,  and,  in  the  slightly  com- 
pressed state  in  which  I  received  it,  4.5  mm.  broad. 

The  larger  individual  in  the  cyst  is  7  mm.  long  and  the  smaller 

1.4  mm.  in  diameter. 
Tyj>€.—CvLt.  No.  5781,  U.S.N.M. 

MYZOSTOMA  CLARKI  McClendon. 

One  cyst  from  Metacrlniui  sp.,  Station  3741,  May  17, 1900.     Length, 

9.5  mm.     The  individual  in  the  cyst  was  6  mm.  long. 

These  Myzostomes,  and  the  Crinoids  from  which  they  were  taken, 
are  in  the  U.  S.  National  Museum. 
Ppoc.  N.  M.  vol.  xxxii— 07 5 
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NOTES  ON  FISHES  FROM  THE  ISLAND  OF  SANTA  CATA- 
LINA,  SOUTHERN  CALIFORNIA. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks. 

Of  Stanford  Ihiiversiti/y  CcUifomia. 


The  senior  author  visited  the  bay  of  Avalon  on  the  island  of  Santa 
Catalina  off  the  shore  of  southern  California  in  May,  1906.  While 
there  he  made  a  small  collection  of  fishes,  chiefly  through  the  kindly 
interest  of  Dr.  Charles   Frederick  Holder,  of  Pasadena,  California, 


Fig.  1.— CYPHiLiRrs  californicus  (adi'ltj. 

who  was  with  him  at  the  time,  and  of  Miss  Frances  Lauderbach,  an 
artist,  then  resident  at  Avalon.  The  accompanying  dmwings  are  by 
Mr.  W.  S.  Atkiason  and  the  photographs  by  Mr.  Charles  Ironmonger, 
of  Avalon. 

Several  rare  species  were  obtained,  most  of  them  being  fishes  which 
had  died  at  the  local  aquarium,  and  had  been  turned  over  to  Doctor 
Holder,  or  to  Miss  Lauderbach. 
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Family  EXOCCETID^. 

CYPSILURUS  CALIFORNICUS  (Cooper). 

A  flying-tish,  8  inches  in  length,  collected  at  Avalon  by  Doctor 
Holder,  is  apparently  the  3'oung  of  the  large  Catalina  flying-fish.  It 
differs  from  the  adult  in  color.  The  greater  part  of  the  body  is  color- 
less, translucent  in  life,  and  covered  with  tine  points  of  brown,  which 
forms  large  irregular  blotches  opposite  the  dorsal  fin.  Pectoral  dark 
brown,  with  transparent  blotches;  a  round  one  near  base  of  upper 


Fig.  2. — Cypsiluris  CAUFORNicrs  (young). 

pectoml  rays;  another  somewhat  triangular  in  shape  at  middle  of  fin 
nearly  crossing  the  entire  fin;  the  last  an  irregular  streak  near  ends  of 
rays  following  the  posterior  outline  of  the  fin;  ventrals  bluish  black, 
darker  than  other  fins;  dorsal  slightly  dusky;  a  light  inconspicuous 
blotch  near  front  of  fin;  anal  dusky  bi'own,  the  first  one  or  two  rays 
colorless;  caudal  colorless,  except  the  faintest  trace  of  two  dusky  .»<pots 
on  lower  lobe;  one  near  middle  of  rays,  the  other  near  tips  of  rays. 

Family  POLYNEMID.^l 

POLYDACTYLUS  APPROXIMANS  (Lay  and  Bennett). 

{ Polyrumun  ca/ifomienidi  Thoininot,) 

This  species,    common   about    Mazatlan.   has   been   once   taken  at 
Santa  Catalina  and  once  at  San  Diego. 

Family  LAMPRID.F.. 

LAMPRIS  REGIA  (Bonnater?Sf  ^  ^^^^^8^^ 

The  opah  is  occasional!}'  taken  about  Santa  Catalina;  two  stuffed 
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Family  SCOMBRID.E. 

GERMO  MACROPTERUS  (Schlegel). 

The  yellow  tin  albacore,  Hirenaga  of  the  Japanese  fishermen,  has 
been  in  the  past  two  years  occasionally  taken  off  Avalon.  It  is  a  com- 
mon fish  of  southern  Japan,  and  is  occasionally  taken  about  Hawaii. 
From  the  ordinary  albacore,  Germo  ahiUmga^  abundant  about  Santa 
Catalina,  this  species  is  known  by  the  citron  yellow  finlets  and  by  the 
very  high  soft  dorsal  and  anal. 

In  the  Hawaiian  report  of  Jordan  and  Evermann  this  species,  known 
in  Hawaii  as  Ahi,  is  described,  under  the  incorrect  name  of  Gerrao 


Fio.  3.— Germo  macroptervs. 

gerrao^  which  name  belongs  to  a  near  relative  of  the  common  Albacore. 
The  figure,  copied  by  Jordan  and  Evermann  from  Schlegel's  figure  of 
'*  ThynniLH  sihi^^  belongs  to  Geinno  gerrao^  of  which  Gi^rmo  nihi  is 
apparently  a  synonym. 

The  following  description  of  Gemno  inacropteruH  is  taken  from  a 
Hawaiian  example: 

Head  3|  in  length  to  base  of  caudal;  depth  3f ;  eye  5^  in  head;  snout 
3;  maxillary  2i;  DXIV^-II,  12+ VIII.     A  II,  12+VI. 

Body  stout,  fusiform;  dorsal  and  ventral  curves  gradual,  the  body 
deepest  at  the  middle.  Head  sharply  conic;  snout  pointed;  jaws  sub- 
equal:  maxillary  reaching  to  opposite  middle  of  pupil;  teeth  in  jaws 
in  one  row;  small,  bluntly  conic;  a  patch  of  villiform  teeth  on  vomer, 
none  on  palatines.  Eye  large;  caudal  peduncle  at  narrowest  point 
half  depth  of  eye.  First  dorsal  spine  2i  in  head;  soft  dorsal  and  anal 
similar,  elevated,  falcate,  the  longest  ray  3  in  head;  pectoral  long  and 
slender,  as  long  as  head,  reaching  front  of  anal;  caudal  lobes  each  ly^ 
in  head,  ventrals  2jV.  Scales  small,  those  on  shoulder  forming  a  dis- 
tinct corselet.  Color  in  life  dark  blue  with  steely  reflections,  silvery 
below;  traces  of  very  faint  pale  bands  separated  by  rows  of  ver}^  faint 
spots  curved  backward  below  on  lower  part  of  body;  soft  dorsal  and 
anal  yellow,  the  finlets  bright  lemon  yellow;  caudal  dusky  white,  with 
yellow  border;  ventrals  white  on  lower  surface,  black  above,  with  a 
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small  black  .spot  on  base;  pectoral  very  dark  blue,  alx>ve,  black  on 
inner  surface,  silvery  grayish. blue  on  outer  surface. 

This  species  has  been  occasionally  taken  on  the  hook  in  the  last  two 
years  about  Avalon.  It  was  fii-st  noticed  as  a  California  fish  by  Doc- 
tor Holder. 

GYMNOSARDA  PELAMIS  (Linneus). 

This  species,  the  ''Oceanic  Bonito,"  is  frequently  taken  about  Santa 
Catalina  and  San  Diego.     It  is  common  in  Hawaii  and  Japan. 

Family  LEPIDOPID^. 

LEPIDOPUS  XANTUSI  Goode  and  Bean. 

One  specimen,  2i  feet  long,  from  Avalon. 

He^d  4:i  in  length.  Depth  at  front  of  dorsal  2{  in  head;  eye  5J; 
snout  2^*0;  maxillary  2j;  dorsal  rays  80;  anal  I,  tt6. 

Body  long  and  slender,  tapering  to  a  very  narrow  caudal  peduncle. 
Head  deeper  than  the  body.  Upper  profile  of  head  nearly  straight 
from  front  of  dorsal  to  premaxillary  processes,  where  the  outline  is 


Fig.  4.— LKPiDoprs  XANxrsi. 

angulated  and  descends  obliquely;  supraorbital  rim  slightly  promi- 
nent. Gape  rather  strongly  curved;  lower  jaw  projecting  and  hooked 
upward  at  its  tip.  A  single  row  of  sharp  flattened  teeth  at  edg-e  of 
jaws,  growing  smaller  anteriorly;  near  front  of  upper  jaw  are  two 
pairs  of  long  shai*p  dagger-shaped  canines,  a  little  inside  of  the  smaller 
latei-al  teeth.  Maxillary  extending  nearly  to  front  of  pupil;  its  pos- 
terior part  almost  entirel}^  concealed  b}'  the  preorbital.  Interorbitai 
space  concave  at  its  middle  portion;  the  outer  edges  nearl}-  flat;  its 
width  three-tifths  of  diameter  of  orbit.  Skin  of  side  of  head  continu- 
ous over  preopercle.  Gillrakers  slender,  stiff,  and  needle-like;  the 
length  of  the  longest  a  little  less  than  that  of  the  canines,  their  num- 
ber 9+11;  some  of  them  interspaced  by  much  smaller  ones  (not 
included  in  the  above  count). 

Origin  of  dorsal  from  tip  of  snout  equal  to  distance  from  tip  of  man- 
dible to  edge  of  preopercle;  longest  dorsal  rays  inserted  about  the 
head's  length  behind  head,  contained  tive  times  in-  head.  Anterior 
anal  rays  covered  by  the  skin,  the  posterior  rays  shorter  than  the  dor- 
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sal  rays  above  them;  the  last  anal  m}'  connected  to  caudal  peduncle 
by  membrane.  On  a  small  specimen,  5i  inches  long,  collected  at  San 
Jose  del  Cabo,  Cape  San  Lucas,  Mex- 
ico, there  is  a  large  pen-shaped  second 
anal  spine  having  a  strong  median  keel. 
This  is  lost  in  our  specimen  and  a  single 
flat  blunt  spine  only  is  present.  Pec- 
toral fin  rounded;  its  length  a  little  less 
than  that  of  snout.  Ventral  repre- 
sented by  a  single  flat  spine,  inserted  a 
little  behind  base  of  pectoral;  its  length 
equal  to  that  of  anterior  canine.  Caudal 
wide;  its  posterior  edge  lunate. 

Color  dark  brown,  everywhere 
speckled  with  small  irregular  spots  of 
black;  head  a  little  darker  than  trunk; 
lateral  line  a  little  darker  than  sur- 
rounding color.  Dorsal  light  at  base, 
growing  dark  toward  tips  of  rays;  anal 
nlore  uniformly  dusky;  caudal  black; 
pectoi-al  dusky  toward  tip.  Inside  of 
gill  cover,  mouth,  and  body  cavity  coal 
black.  Here  described  from  a  speci- 
men 30  inches  in  length  collected  by 
Dr.  C.  F.  Holder,  at  Catalina  Island. 

It  was  previously  known  from  two 
very  small  specimens  taken  at  Cape 
San  Lucas — the  one  by  John  Xantus, 
the  other  by  Richard  C.  McGregor. 

Family  XIPHIID  J5. 

XIPHIAS  GLADIUS  Linnsus. 

The  swordfish  is  occasionally  taken 
about  Santa  Catalina.  It  has  been  seen 
by  the  writers  off  Santa  Barbara,  Santa 
Catalina,  and  San  Diego. 

Family  ISTIOPHORID^. 

TETRAPTURUS    MITSUKURII  Jordan 
and  Snyder. 

HAXinr-spiKS  nsE. 

This  species,  not  I'are  in  Japan,  is 
occasionally  taken  off  Santa  Catalina, 

where  it  is  known  as  marlin-spike  fish.        ^ '      ~' ' '  '"^^  ^*'  '7^^^ 
A  specimen  taken  August  17,  1904,  8  feet,  8  mches  long,  weighed  120 
pounds.     Another  12  feet  long  is  on  record. 
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Family  CARANGID/E. 

NAUCRATES  DUCTOR  Linnaeus. 

One  specimen  of  this  oceanic  species  was  obtained.  We  are  iinabU* 
to  separate  it  from  the  pilot  fish  of  the  Atlantic.  A  specimen  from 
Misaki,  Japan,  in  Stanford  University,  is  apparently  also  referable  to 
Ndvorate^  ductor.  We  have  seen  no  Pacitic  specimens  as  deep  in  bod3' 
or  as  large  scaled  as  Naucrates  polysarcus^  lately  described  from  the 
west  coast  of  Mexico  by  Mr.  Henry  W.  Fowlei;. 

Family  LUVARID^E. 

LUVARUS  IMPERIALIS  Rafinesque. 

A  specimen  of  this  widely  diffused  oceanic  fish  was  taken  at  Avalon 
by  Doctor  Holder. 

Family  POMACENTRID^l 

CHROMIS  PUMCTIPINNIS  (Cooper). 

This  species,  very  abundant  about  Santa  Catalina,  is,  in  life,  of  a 
milky  sky  blue. 

Family  BALISTID^]. 

BALISTES  CASTANEUS  Richardson. 

f  Hal\xtef<  poliflepia  Steindachner. ) 

A  specimen  of  this  species  was  seen  in  the  aquarium  at  Avalon. 
We  have  also  an  example  taken  at  Santa  Catalina  by  Mr.  T.  Shooter. 

Family  PLEURONECrTID.*:. 

CITHARICHTHYS  STIGMiEUS  Jordan  and  Gilbert. 

This  little  flounder,  otherwise  mre,  is  common  on  the  sands  of 
Avalon  Bay. 

Family  REGALECID^?^. 

REGALECUS  RUSSELLI   (Shaw). 

A  specimen  of  oar-fish  has  been  taken  at  Newport,  Orange  County 
(February  22, 1901).  It  was  22  feet  in  length  and  weighed  500  to  600 
pounds.  Others,  old  and  young,  have  been  taken  about  Avalon,  but 
none  have  been  preserved.  An  account  of  these  is  given  by  Jordan/' 
Doctor  Holder  thus  speaks  of  a  specimen  2  feet  long  taken  at  Avalon. 
''Its  topknot  (it  can  be  compared  to  nothing  else)  was  a  vivid  red  or 
scarlet  mass  of  seeming  plumes.  These  dorsal  plumes  merged  into  a 
long  dorsal  fin  extending  to  the  tail.     The  <y)l(or  of  the  body  was  a 

«  Guide  to  the  Study  of  Fishes,  II,  p.  474. 
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brilliant  silver  sheen,  splashed  with  equally  vivid  zebra-like  stripes, 
which  gave  the  fish  a  most  strikinfj  appearance.  The  fish  was  a  fragile 
and  delicate  creature,  a  very  ghost  of  a  fish,  which  swam  along,  when 
the  water  gentl}'  lapped  the  sands,  with  an  undulatory  motion,  looking 
like  one  of  its  names — the  ribbon-fish.-' 

Family  BLENNIID^E. 

STARKSIA  HOLDERI  Lauderbach,  new  species. 

Head  3J  in  length  to  base  of  caudal;  depth  5;  eye  4  in  head;  snout 
3;  maxillary  2i;  dorsal  XXV,  11;  anal  II,  23;  scales  51. 

Maxillary  extending  back  to  below  posterior  edge  of  pupil.  Jaws 
even  in  front;  the  lips  rather  thick.  An  outer  series  of  rather  large 
blunt  teeth  on  sides  and  front  of  jaws,  the  anterior  ones  slightly  the 
larger;  behind  these  a  band  of  villiform  teeth  wide  in  front  but  taper- 
ing quickly  to  a  point  at  sides  of  jaws;  the  band  wider  and  extending 
a  little  farther  back  on  upper  jaw  than  on  lower;  a  band  of  similar 
teeth  on  vomer,  and  a  rather  large  ovate  patch  on  front  of  each  pala- 
tine, not  continuous  with  vomerine  patch.     A  fringed  tentacle  on 


Fio.  (l.— Starksia  hou>eri- 

anterior  nostril;  a  pair  of  simple  filaments  above  each  eye,  each  pair 
springing  from  a  common  base;  their  length  equal  to  diameter  of 
pupil;  a  shorter  trifid  flap  at  nape,  its  separate  filaments  united  only 
at  base.  Interorbital  space  flat;  its  width  equal  to  one-half  diameter 
of  eye.  Top  of  head  with  rather  large  conspicuous  pores.  Inner  edge 
of  shoulder  girdle  with  a  sharp  ridge  ending  abruptly  opposite  upper 
end  of  pectoral  base  and  forming  a  slight  notch,  but  no  hook  present. 
Gill  membrane  broadly  united,  free  from  isthmus. 

Head  and  fins  naked;  rather  large  cycloid  scales  on  body;  two  scales 
between  middle  of  lateml  line  arch  and  outline  of  back;  five  scales 
between  posterior  angle  of  lateral  lino  and  ventral  outline  of  body; 
arched  part  of  lateral  line  scarcely  shorter  than  straight  part. 

Second  dorsal  spine  the  longest,  its  length  equal  to  postorbital  part 
of  head;  behind  the  second  spine  the  outline  of  the  fin  is  concave;  the 
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spines  increasing  in  length  to  middle  of  spinous  portion;  the  longest 
middle  spines  contained  2^  in  head;  the  spines  next  to  soft  dorsal  are 
half  the  length  of  anterior  soft  rays  which  are  a  little  longer  than  the 
second  spine.  Anal  low;  its  posterior  rays  the  longest;  their  len^h 
2i  in  head;  anal  spines  differentiated  from  anal  rays  only  5%'  the 
absence  of  cross  articulations.  Lower  pectoral  rays  slightly  thickened. 
Ventral  with  one  spine  and  2  rays;  the  inner  ra}"  the  longer,  nearly 
reaching  to  vent;  its  length  equal  to  length  of  head  without  snout. 
Caudal  truncate. 

Color  in  spirits  light  gra}^  with  7  slightly  darker  inconspicuous 
crossbars  half  as  wide  as  eye;  dark  lines  following  the  rows  of  scales 
side  of  head  slightly  mottled  with  slate  color;  a  slate-colored  blotch  at 
tip  of  mandible  and  indications  of  bars  on  lower  side  of  head  of  similar 
color.  Spinous  dorsal  dark  in  front  growing  light  backwards;  anal 
dusky;  the  tips  of  the  i*ays  lighter;  pectoral  dusky  at  base;  caudal 
slightly  soiled  with  dusky. 

The  t3'pe  and  sole  .specimen  is  94  mm.  in  length  and  is  Cat.  No. 
66397,  U.S.N.M. 

This  species  is  named  for  Dr.  Charles  Frederick  Holder.  It  is 
referred  provisionally  to  the  genus  Sfarl\sici,  From  the  type  of  that 
genus,  StarJcsla  n^enDwhate^^  it  differs  in  the  presence  of  nuchal  fila- 
ments, in  the  smaller  scales,  and  in  larger  numbers  of  fin  rays.  It 
may  prove  to  be  the  type  of  a  distinct  genus. 

CH^NOPSIS  ALEPIDOTA  (Gilbert). 
(Luciohleimhts  dU'pidoius  Gilbert). 

The  following  description  is  of  three  specimens,  two  of  them  males, 
from  Avalon  Bay,  from  125  to  lt>5  mm.  in  length. 

Head  Sf  in  length.  Depth  3^  in.  head;  eye  7J  to  8i;  snout  4i  to  5, 
maxillary  1*.     Dorsal  XIX  or  XX,  36  to  38;  anal  II,  37  or  38. 

Head  very  pike-like;  the  lower  jaw  thin  and  projecting,  the  snout 
sharp  and  its  outline  straight  from  eyes  to  its  point,  as  viewed  from 
the  side;  as  viewed  from  above  it  is  rather  broad  and  rounded  in 
front.  Maxillary  long,  reaching  far  past  eye,  its  upper  edge  behind 
eye  slipping  under  a  dermal  sheath.  A  row  of  even  enlarged  teeth  in 
jaws  and  a  band  of  villiform  teeth  behind  them  in  front;  a  single  row 
of  rather  large  blunt  teeth  on  palatine  and  a  few  very  small  teeth  on 
vomer.  The  latter  are  scarcely  to  be  seen  until  the  jaws  are  dried. 
Interorbital  space  narrow,  its  width  half  diameter  of  eye. 

Dorsal  commencing  at  nape,  running  continuous  to  caudal;  its  last 
ray  joined  to  base  of  caudal  by  membrane.  Dorsal  spines  distinguished 
from  soft  rays  by  being  more  slender  and  lacking  cross  articulations; 
none  of  the  rays  branched.  In  the  female  the  spines  are  no  higher 
than  the  rays;  the  longest  equal  to  the  length  of  the  snout.  In  the 
male  the  spines  and  the  membrane  between  them  are  greatly  elevated 
and  are  from  one  and  one-half  to  two  times  greater  than  the  depth  of 
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the  body.  The  slender  spines  and  thin,  soft  membranes  of  the  dorsal 
resemble  in  texture  the  p)ectoi'al  fins  of  CephalacmithuH,  Anal  a  very 
little  lower  than  the  dorsal  and  posteriorl}'^  connected  with  the  caudal. 
Caudal  rather  short  and  broadly  rounded,  without  an  angle  at  tips  of 
outer  rays.  Pectoral  rounded,  its  rays  simple;  its  length  from  2i  to 
2i  in  head;  ventral  with  one  spine  and  three  rays;  the  middle  ray  the 
longest,  as  long  as  distance  from  tip  of  snout  to  middle  of  eye  or  some- 
times a  little  longer;  the  first  ray  somewhat  shorter,  and  the  third  ray 
very  slender  and  closely  attached  to  the  second  ray  which  is  fully  three 
times  longer;  it  is  inconspicuous  and  might  easily  be  overlooked. 

Color  in  spirits,  light  grayish  brown,  with  eleven  dark  brown  short 
crossbars  or  blotches  on  the  middle  of  the  side  fading  out  above  and 
below;  some  of  the  anterior  blotches  more  or  less  separated  into  two 
spots;  sides  with  or  without  small  round  light  spots,  irregular  in  size 
and  bordered  with  dusky  color  slightly  darker  than  the  surrounding 
color,  small  dusky  spots  of  irregular  size  on  top  of  head  and  smaller 
sharper  dark  spots  along  back  (these  only  conspicuous  on  the  largest 
specimen).    Ventral  fins  and  branchiostegal  membrane  of  female  slightly 


FlC.  7.— CHiKNOPSIS  ALEPIDOTA. 


dusky;  tbose  of  male,  coal  black,  with  bluish  reflections;  pectoral 
slightly  dusky  in  both  sexes.  Spinous  dorsal  of  female  light  with  a 
few  dusky  bands  across  the  rays;  soft  dorsal  similarly  marked,  but  the 
cross  lines  more  numerous  and  closer  together;  the  color  fading  out 
posteriorly  and  the  fin  nearly  colorless;  a  small  black  spot  ocellated 
with  a  light  ring  between  the  first  and  second  spines;  anal  and  caudal 
colorless.  Spinous  dorsal  of  male  coal  black;  soft  dorsal  growing 
black  toward  outer  edge,  with  a  narrow  border  of  colorless  membrane 
and  rather  thickly  covered  with  small  round  light  spots;  caudal  dusky 
with  similar  spots;  anal  growing  black  toward  ends  of  rays  like  the 
soft  dorsal,  but  unspotted. 

The  following  notes  are  by  Miss  Lauderbach,  from  whom  the 
specimens  were  obtained: 

The  largest  specimen  was  caught  from  the  end  of  the  wharf  at 
Avalon  with  hook  and  line.  When  in  the  aquarium  it  snapped 
viciously  at  every  approaching  hand.  \\\  swimming  the  body  was 
flexible  and  eel-like.  A  favorite  movement  was  to  squirm  backward 
into  small  crevices  between  the  rocks,  leaving  only  the  mouth  at  the 
entrance.     It  repeatedly  jumped  from  the  tank. 


76  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxxii. 

One  of  the  2  typical  specimens  of  Luciob/outnf^  aU^pldoUm  from 
Guaymas,  Mexico  (No.  72  Stanford  Univei-sity),  has  the  dorsal  XX, 
35  and  the  anal  II,  35,  as  shown  in  the  drawing  published  by  Jordan.*^ 

The  genus  Liieiohletinim  Gilbert,  based  on  a  young  specimen  of  this 
species,  is  doubtless  insepai-able  from  Chmnopsi^, 

Family  ANTENNARIID.^. 

ANTBNNARIUS  AVALONIS  Jordan  and  Starks,  new  species. 

Dorsal  iii-12;  anal  8.  Depth  2  in  length  to  base  of  caudal.  Eye  2 
in  space  from  eye  to  base  of  second  dorsal  spine;  2  in  preorbital  space 
without  premaxillary.  Maxillary  3^  in  length.  Upper  jaw  vertical- 
Teeth  slender,  sharp,  and  slightly  recurved;  in  broad  bands  on  jaws; 
similar  teeth   on   vomer  and   palatines:   on   the   former  in  2  ovate 
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patches  separated  at  the  median  line;  in  a  single  short,  irregular  row 
on  each  palatine.     A  conspicuous  knob  at  symphysis. 

First  dorsal  spine  broken;  second  spine  not  hooked  at  the  tip,  end- 
ing in  a  fleshy  tentacle;  length  of  spine  equal  to  distance  from  its 
base  to  lower  edge  of  eye;  no  pit  behind  it;  third  dorsal  spine  much 
longer  and  stronger  than  second,  scared}^  diminishing  in  size  from  its 
base  to  its  tip,  ending  in  a  fleshy  flap  of  skin;  it  is  rather  freely  mov- 
able, but  moderateh'  bound  to  the  body  for  its  full  length  by  skin; 
between  its  tip  and  outline  of  back  the  skin  is  concave;  pectoral  very 
thick,  the  lower  surface  with  plicate  ridges  and  short,  thick  papillae. 

Skin  covered  with  rather  coarse  bifurcate  spines;  second  and  third 
dorsal  spines  closely  covered  with  simple  and  bifurcate  spines,  and 
similar  spines  follow  the  fin  rays  nearly  to  their  tips;  premaxillary 
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naked  upper  end,  and  a  patch  down  middle  of  maxillary  with  spines, 
lower  end,  anterior  margin  and  an  area  behind  maxillary  naked;  a  wide 
area  on  each  side  of  the  mandible  naked;  a  saddle-like  patch  behind 
second  dorsal  spine  liaked;  lines  of  spinous  tubercles  surrounded  by 
small  naked  areas  most  conspicuous  at  base  of  second  dorsal  spine;  a 
few  following  edge  of  preopercle  and  side  of  body;  three  or  four 
scattered  over  cheek  and  maxillary;  a  few  large  fleshy  flaps  on  man- 
dible and  lower  part  of  head. 

Body,  head,  and  fins  irregularl}^  mottled  with  a  network  of  dark  and 
light-brown  lines  around  spots  of  white;  dark,  very  irregular  bars  on 
caudal,  more  broken  and  less  evident  on  other  tins,  though  no  lighter; 
an  irregular  spot  at  base  of  last  dorsal  rays  irregularly  and  incon- 
spicuously ocellated;  inside  of  mouth  light  brown. 

The  type  is  13i  inches  in  length,  and  is  numbered  9979  in  the  Stan- 
ford University  collections.  A  specimen  obtained  previously  at  Avalon 
was  lost  or  destroj^ed. 

This  species  diffei"s  from  Antennarius  striguUm  in  color;  there  being 
no  stripes  or  bars  apparent  anywhere;  and  the  third  dorsal  spine  is 
considerably  free,  not  developed  as  a  hump.  A  specimen  of  A,  stri- 
gallic  from  Panama  (possibly  referable  to  another  species),  10  inches 
long,  is  described  as  being  covered  with  tine  shagreen-like  armature. 
The  armature  of  ^1.  avcdonis  could  scarcely  be  called  fine  or  shagreen- 
like. The  species  differs  from  Antemiariun  tagua  Heller  and  Snod- 
grass,  in  having  no  deep  pit  behind  second  dorsal  spine;  the  tip  of 
second  spine  not  strongly  bent  backward,  but  ending  in  a  fleshy  flap; 
the  naked  areas  on  sides  of  mandible  larger;  in  having  short  fleshy 
tentacles  under  mandible;  in  having  the  tins  thicker,  lower,  and  the 
underside  of  pectorals  plicate  and  papillose.  The  color  is  darker  than 
in  A.  tagus  and  of  a  different  pattern. 
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NOTES  ON  THE  COMPOSITION  AND  STRUCTURE  OF  THE 
HENDERSONVILLE,  NORTH  CAROLINA,  METEORITE. 


Bj  George  P.  Merrill, 
with  chemical  analyses  by  Wirt  Tassin, 

Of  the  V.  S.  National  Museum. 


All  the  information  available  concerning  the  fall,  the  finding,  and 
general  appearance  of  the  stone  here  described  was  given  by  Prof. 
L.  C.  Glenn  more  than  two  years  ago,**  with  the  expectation  at  that 
time  that  the  paper  here  given  would  shortly  follow.  Through  vari- 
ous causes  the  matter  has  been  delayed  until  the  present. 

According  to  Professor  Glenn,  the  stone  undoubtedly  fell  in  or 
about  1876,  but  none  of  it  was  found  until  1901.  The  mass,  as 
received  by  him,  weighed  11  pounds  and  6  ounces  (5.17  kilograms),  but 
the  original  weight  was  considered  as  probably  some  2  pounds  greater, 
two  pieces  having  been  broken  off  and  used  in  making  an  assay. 
The  total  weight  of  the  original  was,  then,  probably  not  far  from  f) 
kilograms.  The  shape  of  the  mass  is  shown  in  Plate  VIII,  fig.  1, 
being  the  stone  as  received  by  Professor  Glenn,  and  fig.  2  that  of  the 
portion  secured  for  the  U.  S.  National  Museum  (Cat.  No.  85264). 
Resting  on  its  base,  the  stone  is  very  nearly  cubical,  the  dimensions 
being  15.5  cm.  by  15  cm.  by  14  cm.  It  is  firm  and  hard,  without 
cracks,  notwithstanding  its  long  exposure,  though  considerably  rusted 
throughout  the  interior. 

In  structure  the  stone  is  kugel  chondritic  and  under  the  microscope 
presents,  so  far  as  observed,  no  very  unusual  features.  Two  pyrox- 
enes, enstatite  and  a  monoclinic  form,  and  olivine  make  up  the  silicate 
portion,  with  the  iLSual  sulphides  and  metallic  portion.  The  general 
microstructure  of  the  stone  is  shown  in  figs.  1  and  2  of  Plate  IX.  The 
"kugels"  of  radiating  and  cryptocrystalline  enstatites  are  of  a  gray 
color  and  sharply  differentiated  from  the  groundmass,  though  usually 
breaking  with  it  (fig.  1. ,  p.  80).    Chondrules  of  the  ordinary  porphyritic 
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enstatite  and  olivine  type  are  coiunion,  also  of  the  grate  and  barred 
type  of  the  latter  mineral  (tig.  2,  Plate  IX).  The  groundmass  consists 
of  an  aggregate  of  olivines,  enstatites,  and  augites,  with  the  custom- 
ary sprinkling  of  metallic  iron.  No  true  glass  was  observed.  As 
usual,  the  monoclinic  pyroxene  is  of  nmch  the  same  general  appear- 
ance as  the  enstatite,  but  readily  distinguished  therefrom  by  its 
inclined  though  low  angle  (18^-25^)  of  extinction.  The  structure  as  a 
whole  is  much  confused,  a  feature  common  to  stones  of  this  class. 

The  most  interesting  feature  is  the  pre^sence  of  occasional  small 
areas  like  that  shown  near  the  center  in  fig.  1,  Plate  IX.  This,  under 
a  low  power,  has  all  the  appearance  of  a  fragment  of  clastic  rock  com- 
posed of  rounded  and  irregular  particles,  all  of  the  same  mineralogical 
nature  (in  this  case  olivine),  embedded  in  a  cement  seemingly  irresolv- 
able but  showing  polarizing  points.  Under  as  high  a  power  as  the 
thickness  of  the  section  warrants  using,  this  interstitial  material  is 

seen  to  polarize  faintl}'  and  to 
have  a  granular  to  fibrous  struc- 
ture. In  some  instances  indis- 
tinct finger- like  prolongations 
extend  out  from  the  borders  of 
the  granules  into  the  interstices. 
The  structure  is  not  at  all  that 
of  minerals  crystallizing  freely 
from  a  molten  magma,  but  is 
suggestive  of  a  partial  recry stal- 
lization  of  fine  detrital  material, 
as  seen  in  sundry  metamorphic 
schists.  The  same  feature  is 
shown  in  the  fine  interstitial 
portions  of  fig.  2  of  the  same 
plate.  It  is  practically  impossible  to  cut  sections  thin  enough  to 
enable  one  to  write  as  definitely  as  desirable,  but  the  structure  in  both 
these  cases  is  strongly  suggestive  of  that  seen  in  the  meteorite  of 
Kernouv^,  France,  and  which  F.  Rinne,^'  following  Tschermak,  regards 
as  due  to  a  mechanical  trituration  and  resintering  from  a  subsequent 
elevation  of  temperature. 

The  chemical  composition  of  the  stone,  as  worked  out  by  Mr.  Tassin, 
is  as  follows: 

The  portion  taken  for  analysis  was  badlv  oxidized.  It  was  there- 
fore kept  for  some  time  at  a  temperature  below  red  heat  in  an  atmos- 
phere of  hydrogen. 

The  nickel  iron  was  determined  in  a  portion  of  the  mass  weighing  2.100 
grams.     This  was  pulverized  and  treated  with  a  solution  of  mercuric 
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ammonium  chloride  (12  grams  of  the  double  salt,  HgClj.2NH4C1.2H,0, 
to  the  liter)  in  an  atmosphere  of  hydrogen.  The  native  metals  thus 
separated  were  iu  the  following  proportions: 


Const!  tuent8. 

Found. 

Calculated 
to  100. 

PercerU. 

91.51 

8.11 

.38 

Fe 

Percent. 

2.37 

.21 

.01 

Ni 

Co - 

The  sulphur  was  determined  in  a  l.Ol-gmm  sample  after  fusion  with 
sodium  carbonate  and  potassium  nitrite.  The  amount  found  was  1.61 
per  cent,  which  corresponds  to  4.43  per  cent  of  troilite.  The  phos- 
phorus was  determined  in  a  1.5235-gram  sample,  and  0.012  per  cent 
was  found,  which  corresponds  to  0.08  per  cent  of  schreibersite. 

The  separation  of  the  silicates  was  ejafected  in  a  2.63-gram  fragment 
by  treating  the  finely  pulverized  mass  with  dilute  hydrochloric  acid, 
specific  gi-avity  1.06,  on  the  water  bath  for  two  hours,  repeating  this 
operation  twice,  followed  by  boiling  the  moist  residue  of  undeconiposed 
silicate  with  a  solution  of  sodium  carbonate,  since  the  major  part  of 
the  silica  of  the  soluble  silicate  will  be  here  found. 

The  analysis  of  the  soluble  silicate  gave: 


Constituents. 


SiO,.. 
I  FeO.. 
;    A1^3. 

?!?" 
CaC 

MgO. 


1        1 

1   Found.  ' 

Calculated 
to  100. 

PfT  cent. 

PfT  cent. 

'        15. 66 

2».U 

9.44 

23.10 

0.20 

0.49 

0.03 

0.07 

0.15 

0.86 

15.38 

37.46 

The  insoluble  silicates,  analysis  below,  were  decomposed  by  fusion 
with  sodium  carbonate.  The  alkalies  were  determined  in  a  separate 
portion.  ^ 


Constituent. 


SiO, 

FeO 

A1,0» 

Cr^a 

CaO 

MgO 

K,0 

Na,0 

Chromfte  . 
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Found. 

Calculated 
to  100. 

Per  cent.  . 

Per  cent. 

30.40  1 

56. 01 

4.89 

9.01 

2.00 

3.68 

0.20 

0.37 

1.98  1 

3.65 

J3.24  1 

21.39 

0.10 

0.18 

0.96 

1.77 

0.51  1 

0.94 

100.00 
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The  general  composition  of  the  meteorite  may  be  arrived  at  by  com- 
bining the  results  of  the  several  determinations,  thus  : 

Per  cent. 

Fe 2.37 

Ni 0.21 

Co 0.01 

S 1.61 

P 0.012 

SiO, 46.06 

FeO 14.33 

AlA 2.20 

CrA 0.23 

CaO 2.13 

MgO 28.62 

K,0 0.10 

Na,0 0.96 

Residue  (chromite) , 0. 51 

99.352 

From  these  several  analyses  it  is  possible  to  arrive  at  the  following 
approximation  of  the  relative  quantities  of  the  dijaferent  constituents: 

Per  cent. 

Nickel  iron 2. 59 

Troilite 4.43 

Schreibersite 08 

Chromite 80 

Olivine 40.48 

Pyroxenes 51. 62 

100.00 

In  the  above  the  amount  of  the  nickel  iron  is  given  as  directly 
determined.  The  sulphide  and  phosphide  of  iron  are  calculated  from 
the  amount  of  sulphur  and  phosphorus  found;  the  chromite  is  simi- 
larly calculated.  The  soluble  silicate  is  regarded  as  olivine;  the  insol- 
uble silicate  as  being  largely  enstatite,  with  some  augite. 

p]XPL  A  NATION  OF  PLATES. 
Plate  VIIL 

The  Henderson villey  North  Carolina^  MeUorxte. 

FKi.  1.  Tlie  stone  a8  it  came  into  the  possession  of  Professor  Glenn. 

2.  The  portion  of  the  stone  now  in  the  U.  S.  National  Museum,  viewed  from 
side  opposite  to  that  shown  in  fig.  1. 

Plate  IX. 
Microstructure  of  Hendersonvillej  North  Carolinaf  Meteorite. 

FiG.  1.  Black  areas,  metallic  iron  and  iron  sulphide;  light,  olivines  and  enstatite. 
Near  the  center  an  indistinctly  chondritic  mass  with  structure  suggestive 
of  sintering  of  finely  pulverized  olivines. 
2.  Light  and  dark  areas  as  in  fig.  1.  At  the  bottom  an  olivine  chondrule. 
Large  colorless  are«i.s  in  the  upper  left  quadrant  are  enstatites.  The  section 
shows  to  advantage  the  finely  pulverulent  granular  structure  characteristic 
of  nmch  of  the  interetitial  matter. 
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The  Hendersonville,  North  Carolina,  Meteorite. 

For  explanation  of  plate  see  page  82.  Digitized  by  V^jOOQ  IC 
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THE  PHILIPPINE  MOLLUSKS  OF  THE  (JENUS  PLANORBIS. 


By  Paul  Bartsch, 

Amslant  Ouralor^  IHrision  of  MolhiskSy  C  S.  Nntiatml  MiiMum. 


U^p  to  date  only  two  specieH  of  PlaixorhiH  have  been  known  from 
the  Philippines.  To  these  Maj.  E.  A.  Mearns's  explorations  in  Min- 
danao have  added  two  new  form^,  which  are  described  and  figured  in 
the  present  paper. 

PLANORBIS    (GYRAULUS)    QUADRASI   MttUendorfr. 

Planorbis  (Gyranlus)  quudnm  Mollendorff,  Bericht.  Senck.  Nat.  (ies.,  1908,  p.  115, 
pi.  Ill,  figs.  11,  lla-llc. 

The  type  locality  for  this  species  is  Montalban,  Luzon.  The  type 
is  said  to  have  three  whorls  and  measures:  Greater  diameter,  3.5  mm. ; 
altitude,  1  mm.  Von  Mollendorff  also  reports  it  in  the  same  publica- 
tion from  the  island  of  Leyte.  His  Hgure  shows  almost  four  instead 
of  three  whorls  as  cited  in  the  description. 

PLANORBIS  (GYRAULUS)  MINDANENSIS,  new  species. 

Shell  lenticular,  biconcave,  thin,  semitransparent,  corneous.  Upper 
surface  decidedly  more  concave  than  the  lower,  showing  all  the  whorls, 
which  increase  evenly  and  rapidly  in  size.     The  entire  upper  surface 


FlQ.  1.— FUkNORBlS  (GYRAULUS)   MINDANENSIS. 


is  marked  by  numerous,  quite  prominent,  irregularly  developed  lines 
of  growth.  Periphery  of  the  last  whorl  marked  by  a  slender  keel. 
The  basal  parts  of  the  whorls  are  a  little  more  convex  than  the  upper 
sides,  with  the  incremental  lines  less  strongly  developed.     The  center 


PRCX5EEDIWQS  U.  8.  NATIONAL  MuSEUM,  VOL.  XXXII-No^itlib1tj?.CjOOQlC 

83 


84  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


of  the  base  is  only  slightly  depressed  below  the  plane  of  the  last 
whorl;  in  fact  the  most  convex  part  of  all  of  the  whorls  on  the  base 
falls  almost  in  an  even  plane.  The  turns  are  separated  above  and 
below  by  well-impressed  sutures.  Aperture  (juite  large,  suboval, 
decidedly  oblique,  angulated  at  the  middle  of  the  outer  lip  by  the 
slender  keel.  Columella  practically  absent;  parietal  wall  covered  with 
a  thin  callus. 

The  type  has  four  and  one-fourth  whorls  and  measures:  Greater 
diameter,  6.7  mm.;  lesser  diameter,  5.7  mm.;  altitude,  1.7  mm. 

The  type  and  196  specimens.  Cat.  No.  192982,  U.S.N.M.,  were  col- 
lected in  Lake  Buluan,  Rio  Grande  Valley,  province  of  Cotabato, 
Mindanao. 

PLANORBIS  (HELICORBIS)  LUZONICUS   MoUendorff. 

Planorbis  {Ilippeutu)  luzo7iicus  Mollendorff,  Nac-hr.  Mai.  (ie«.,  XXVII,  1895, 
p.  120. 

The  shells  described  were  collected  by  natives  near  the  village 
Libmanan,  in  the  province  Camarines,  Luzon.  The  me^isurements 
^iven  for  the  type,  which  has  five  whorls,  are:  Greater  diameter,  10.5 
mm.;  lesser  diameter,  9  mm.;  altitude,  3  mm. 

PLANORBIS  (HELICORBIS)  MBARNSI,  new  species. 

Shell  lenticular,  vitreous,  horn  color.  Whorls  increasing  regularly 
in  size,  the  last  enveloping  the  greater  part  of  the  previous  turns. 
All  of   the  whorls  show  evenly  coiled  on  the  dorsal  surface  in  the 


Fig.  2.— Planorbis  (Hei.kokbis)  mkaknsi. 

extremely  regularly  coniciilly  depressed  apex.  The  last  half  turn 
only,  deviates  from  the  regular  spiral  in  having  the  summit  gradu- 
ally deflected  until  it  falls  about  halfway  between  the  summit  and 
periphery  on  the  preceding  turn,  at  the  aperture.  The  angle  at  the 
junction  of  the  outer  wall  and  the  parietal  wall  is  filled  up  for  a  short 
distance,  and  this  shows  through  the  shell  as  a  moderately  broad  solid 
b^nd,  and  makes  the  whorls  appear  as  if  they  had  a  double  suture. 
The  whorls  are  evenly  rounded  on  the  dorsal  surface  and  marked  by 
moderately  strong  incremental  lines  only.  Sutures  lightly  impressed. 
Periphery  of  the  last  whorl  bluntly  but  strongly  angulated.  Base 
almost  flat,  with  a  moderatel}'  broad  umbilicus,  in  which  the  whorls 
can  be  seen  regularly  and  evenly  coiled,  but  here  also  the  last  half  of 
the  last  one  })ecomes  more  and  more  openly  coiled  until  it  reaches 
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a  point  at  the  aperture,  about  one-third  of  the  distance  toward  the 
periphery'  from  the  uuihilieus  to  the  periphery.  The  ba8e,  like  the 
upper  surface,  is  marked  by  numerous  incremental  lines.  Aperture 
decidedly  oblique,  arrow  shaped,  the  apex  falling  at  the  periphery, 
and  the  two  barbs  above  and  below  the  periphery  of  the  preceding 
turn.  Outer  lip  thin,  somewhat  sinuous;  basal  lip  almost  straight; 
columella  exceedingly  short,  represented  by  the  mere  upward  turn  of 
the  basal  lip;  parietal  wall  covered  by  a  thin  callus. 

The  type  has  almost  live  whorls  and  measures:  Altitude,  1.5  mm.; 
greater  diameter,  5  mm.;  lesser  diameter,  4.4  mm.  The  type  and 
seven  specimens.  Cat.  No.  192981,  U.S.N.M.,  were  collected  by  Maj. 
E.  A.  Mearns  in  Lake  Buluan,  Rio  Grande  Valley,  Mindanao. 

The  only  other  Helicorhis  reported  from  the  islands  is  P.  (H.) 
luzonicus  Mollendorff.  The  much  larger  size — altitude,  3  mm. ;  greater 
diameter,  10.5  mm. ;  lesser  diameter,  9  nam. — is  sufficient  to  distinguish 
it  from  the  present  species. 
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A  REVIEW  OF  THE  MULLID^,  SURMULLETS,  OR  GOAT- 
FISHES  OF  THE  SHORES  OF  JAPAN. 


By  John  Otterbein  Snyder, 

AsgiMant  Professor  of  Zoology,  Stanford  Univergiiy,  California. 


The  following  account  of  the  Mullidse  of  Japan  is  based  on  material 
collected  by  Messrs.  Jordan  and  Snyder  during  the  summer  of  1900. 
Collections  from  the  Philippines,  Samoa,  Formosa,  and  Hawaii  have 
also  been  available.  Specimens  of  the  species  collected  Have  been 
deposited  in  the  United  States  National  Museum  and  in  the  collections 
of  Stanford  University. 

One  species,  Pseudupeneiis  ischyrus^  is  described  as  new. 

The  writer  wishes  to  express  his  obligations  to  Dr.  David  Starr 
Jordan  for  indispensable  aid  in  the  preparation  of  this  paper. 

Family  MULLID^. 

Body  elongate,  slightly  compressed;  upper  profile  of  head  more  or 
less  parabolic;  mouth  small,  low,  subterminal;  eye  moderate,  placed 
high;  premaxillaries  somewhat  protractile,  maxillaries  thin,  nearly  as 
broad  at  base  as  at  tip,  without  supplemental  bone,  partly  hidden  by 
the  broad  preorbital;  teeth  mostly  small,  variously  placed;  no  canines, 
incisors,  nor  molars;  branchiostegals  4;  pseudobranchieB  present; 
throat  with  2  long  unbranched  barbels  attached  just  behind  the 
symphysis  of  the  lower  jaw.  According  to  Starks  these  barbels  are 
suspended  from  the  tip  of  a  slender,  nearly  straight  ray  of  bone 
attached  to  the  end  of  the  ceratohyal.  Barbels,  apparently  similar, 
appear  also  in  the  Polymixdiid&e^  but  in  that  family  the  structures  are, 
according  to  the  same  investigator,  wholly  different  in  character. 
Preopercle  entire  or  slightly  serrate;  opercle  unarmed  or  with  a  single 
spine.  Body  covered  with  large  scales  which  are  usually  slightly 
ctenoid;  head  with  large  scales;  lateral  line  continuous,  the  pores 
often  branched.  Dorsal  fins  2,  remote  from  each  other,  both  short, 
the  first  of  6  or  8  rather  high  spines  which  are  depressible  in  a  groove; 
anal  short,  similar  to  the  soft  dorsal;  ventrals  thoracic  I,  5.  Air- 
bladder  usually  present,  simple.     Vertebra  9+14.     Stomach  siphonal. 

"    ~~  ""DTglzed  by  VjOO^ IC 
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Natives  of  tropical  seas,  some  species  extending  northwaiti.  Many 
of  the  species  are  highly  valued  as  food. 

The  Japanese  species  are  known  as  "Benisashi"'  (red-smear),  or  as 
"Higoi"  (fire  carp),  or  "Umihigoi"  (sea  red  carp). 

KEY  TO  OENERA. 

a.  Vomer  and  palatines  without  teeth. 

6.  Teeth  of  jaws  rather  strong;,  in  one  or  two  series Pstudupeneug^  1 

bb.  Teeth    of     jaws     small,     subequal,    in    several     series     or     in    villiform 

bands MttUoides^  2 

aa.  Vomer  and    palatines  with  teeth;  teeth  of  jaws  small,   mostly  in  villifomi 
bands L^ften^wi,  3 

I.    PSEUDUPENEUS  Bleeker. 

X}peneus<^  Cuvibr,  Rdgne  Animal,  2d  ed.,  1829,  II,  p.  157,  in  part  (vitUUut;  rusaeUii; 
bifcudatus;  trifagciatus);  (restricted  by  Bleeker  to  bifcuciatus). 

Hypenem  Aoassiz,  Nom.  Zo5l.,  Index  Universalis,  1846,  p.  190  (amended  orthog- 
raphy). 

Pmtdupeneus  Blbbkbr,  Poiss.  G6te  de  Guin^,  1862,  p.  56  (prayensis);  (teetli 
biserial  above,  uniserial  below). 

ParapeneuB  Blbeker,  Notice  sur  le  Parupeneus  hifasdcdua  de  Tile  la  R^nnion, 
1867,  p.  345  (bifa»ciaius)\  (teeth  uniserial,  conic,  in  both  jaws). 

MvUhypeneuB  Poby,  Synopsis,  1868,  p.  307  {maadatus);  (teeth  partly  biserial 
above,  uniserial  below). 

Brachymullus  Blbbker,  Archiv  Neerl.,  XI,  1876,  p.  333  (tetraspiltAs);  (teeth  in 
both  jaws,  biserial  in  front). 

Eye  large,  high,  posterior;  opercle  short,  deep,  with  a  posterior 
spine;  jaws  with  one  or  two  series  of  rather  strong,  unequal  teeth;  no 
teeth  on  vomer  or  palatines;  barbels  nearly  as  long  as  head;  head  and 
body  with  very  large,  somewhat  ctenoid  scales;  lateral  line  continu- 
ous, its  tubes  branched  on  each  scale;  first  dorsal  with  8  spines;  caudal 
forked.     Species  numerous  in  the  tropical  seas. 

All  the  Japanese  species  belong  to  the  section,  Parupeneus^  having 
the  teeth  strictly  uniserial  in  both  jaws. 

{t/)€vdf}s^  false;  upeneiis.) 

KEY  TO  BPSCIR8. 

a.  Gillrakers  numerous,  about  6  -f  23  on  first  arch;  caudal  peduncle  with  a  dusky 
saddle;  scales  30. 
h.  Soft  dorsal  and  anal  with  posterior  rays  produced  or  filamentous;  body  with  three 

dark  crossbands nwana,  1 

bb.  Soft  dorsal  and  anal  without  filamentous  rays. 

aThe  name  Upeneus  was  first  restricted  by  Bleeker  to  the  species  which,  like  hi/as- 
cicUuSf  have  the  teeth  in  both  jaws,  conic  and  uniserial;  those  with  teeth  on  jaws, 
vomer  and  palatines  also,  being  called  Upeneoides.  But  as  Upeneaides  viitalua  is  the 
first  species  mentioned  under  Upeneus  by  Cuvier,  Bleeker  afterwards  transferred  the 
name  Upeneus  to  this  group,  giving  the  new  name,  Parupeneus,  to  Upentus  bifcudaius, 
ViUattM  stands  as  chef  defile  or  type  in  the  arrangement  of  Cuvier  and  Valenciennes. 
It  should  therefore,  in  my  judgment,  remain  the  type  of  Upeneus,  as  in  Bleeker's  later 
papers.— Jordan. 


HO.  1M3.  GOA  TFISHES  OF  J  A  PA  N—SNYDER.  89 

r.  Side  of  body  with  a  single  dark  stripe ischyruSf  2 

cc.  Side  of  body  with  3  dark  stripes;  2  dark  spote  behind  eye »pilurii8y  3 

aa.  Gillrakers  comparatively  few,  about  6-|- 17;  caudal  peduncle  without  dusky  saddle; 
scales  30. 
d.  Caudal  ])eduncle  with  a  roimd,  black  spot. 
e.  Spinous  dorsal  high,  reaching  beyond  origin  of  soft  dorsal  when  depressed; 

sides  with  a  dusky  stripe;  scales  bordered  with  black Jtarherinus,  4 

ee.  Spinous  dorsal  low,  not  nearly  reaching  base  of  soft  dorsal  when  depressed; 
no  dusky  laterial  stripe;  scales  plain;  a  yellowish  spot  on  laterial  line 

between  dorsal  fins indicus^  5 

dd.  Caudal  peduncle  without  black  spot;  each  scale  with  a  dark  spot. 
/.  Sides  w^ith  a  golden  lateral  stripe;  a  brownish  spot  behind  eye  and  another 

above  axil chrymopUtironj  6 

ff.  Sides  without  lateral  stripe;  a  black  spot  below  lateral  line  under  spinous 
dorsal;  cheeks  and  snout  with  bluish  stripes pleiirottpilos,  7 

I.  PSEUDUPBNEUS  MOANA  Jordan  and  Seale. 

Upejuus  Iri/asciaim  GtSsTHERy  Fische  d.  Siidsee,  I,  1873,  p.  59,  pi.  xliv,  fig.  B. 

U.  C.  (Vavau,  Samoa,  Amboina;  not  of  Lac^pdde). — Ishikawa  and  Matsp- 

ITRA,  Prelim.  Cat,  1897,  p.  54  (Okinawa). 
Pnewinperiens  uinltifaaciatiiJi  Bleeker,  Revis.  Mull.,  1874,  p.  20,  pi.  iv,  fig.  4  (East 

Indies). 
Upenetuf  muUifwiciatus  Sbale,  Occasional  Papers,  Bishop  Mus.,  I,  No.  3,  p.  71, 

1903  (Guam;  not  of  Quoy  and  Gaimard). 
Pseudupeneiu<  woana  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIX,  1905, 

p.  534  (Tahiti).— Jordan  and  Seale,  Bull.  Bureau  of  Fisheries,  XXV^,  p.  274, 

1905  (1906),  (Samoa). 


Fig.  1.— I*seudupeneu8  moana. 

Habitat. — South  seas  north  to  Riu  Kiu  islands. 

Head  3  in  length  to  base  of  caudal;  depth  3i;  depth  caudal  peduncle 
8i;  eye  6  in  head;  width  interorbital  space  3J;  length  snout  IJ; 
maxillary  2i;  D.  VIlI-9;  A.  7;  scales  in  lateral  series  30. 

Snout  elongate,  anterior  profile  concave,  interorbital  space  very  con- 
vex, jaws  equal.  Maxillary,  except  small  posterior  portion,  concealed 
beneath  preorbital  and  wide  upper  lip.  Teeth  rather  large,  blunt, 
widely  spaced;  in  a  single  series  on  both  jaws,  none  on  palatines  and 
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vomer.  Pseudobi-anchia?  laige;  gillrakers  7+28,  long  and  slender. 
Peritoneum  silvery.  Barbels  extending  posteriorly  to  a  point  below 
tip  of  opercular  spine  Scales  weakly  ctenoid;  head  completely  scaled, 
the  scales  of  snout  and  jaws  deeply  embedded,  usually  invisible;  2  rows 
of  scales  above  lateral  line,  5  between  lateral  line  and  base  of  anal. 
First  dorsal  spine  minute,  the  third  longest,  If  in  head.  Height  of 
soft  dorsal  about  3  in  head;  last  ray  elongate,  reaching  base  of  caudal. 
Anal  equal  to  dorsal  in  height,  the  last  ray  elongate  but  not  quite 
reaching  base  of  caudal.  Caudal  forked,  the  lobes  obtusely  pointed, 
li  in  head.  Ventrals  pointed,  nearly  reaching  vent.  Pectorals,  IJ 
in  head. 

Color  in  alcohol,  dusky;  4  dark,  saddle-shaped  bars  across  back  and 
extending  downward  below  lateral  line;  the  first  rather  faint,  below 
middle  of  base  of  spinous  dorsal  two  faint  dark  shades  before  this; 
the  second  a  little  more  definite,  between  dorsals;  the  third  below 
anterior  part  of  soft  dorsal,  the  fourth  on  caudal  peduncle;  a  light 
yellowish  band  between  the  last  2  dark  ones;  spinous  dorsal  dusky; 
soft  dorsal  blackish  anteriorly  and  posteriori}',  the  lighter  parts  with 
narrow  dusky  stripes;  anal  with  narrow  dusky  stripes,  those  nearer 
edge  of  fin  more  prominent;  anterior  portions  of  ventrals  dusky. 

Described  from  a  Samoan  specimen  220  mm.  long. 

Color  in  life  dusky,  purplish  red,  with  4  darker  crossbands;  dorsals  clouded  with 
dusky;  second  dorsal  with  blue  and  yellow  streaks  at  tip;  caudal  dark  brown,  edged 
with  black  above  and  below;  anal  pale  violet,  with  4  violet  and  4  light  yellow  streaks; 
ventral  red,  with  a  purple  black  edge;  pectoral  bright  golden  orange. 

This  species,  common  in  the  East  Indies  and  in  the  kSouth  Seas,  seems  never  to 
have  received  a  distinctive  name.  The  name  irifasciatvs  certainly  belongs  to  P»eu- 
dupenetis  bifasciatuSf  while  that  of  muUlfasciatus  was  given  to  the  common  moana  of 
the  Hawaiian  Islands. — Jordan. 

{moana^  Samoan  name,  meaning  the  sea.) 

2.  PSEUDUPENEUS  ISCHYRUS  Snyder,  new  species. 

Hahitat, — Bay  of  Tokyo. 

Head  3 1  in  length  to  base  of  caudal;  depth  2^^^;  depth  of  caudal 
peduncle  7|;  eye  4^  in  head;  width  interorbital  space  3|;  length 
snout  2;  maxillary  3;  D.  VIll-9;  A.  7;  scales  in  lateral  line  28. 

Bod}'  notably  deep,  dorsal  outline  gently  sloping  from  snout  to 
spinous  dorsal.  Eye  located  nearer  border  of  opercle  than  tip  of 
snout,  a  distance  equal  to  half  the  diameter  of  orbit.  Interorbital  area 
very  convex.  Snout  pointed;  jaws  equal;  lips  broad;  maxillary  con- 
cealed for  the  greater  part  of  its  length  by  upper  lip  and  overhanging 
preorbital,  not  nearly  reaching  a  vertical  through  anterior  edge  of 
orbit.  Teeth  on  jaws  a  single  row  of  small,  widely  spaced,  blunt 
canines;  palatines  and  vomer  without  teeth.  Pseudobranchiae  large; 
gillrakers  6+23,  long,  slender,  flattened  toward  their  bases.  Peri- 
toneum light.     Barbels  extending  posteriorly  to  edge  of  preopercle. 
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Preopercle  smooth;  opercle  with  a  small,  flat  spine  at  angle.  Head 
completely  scaled,  the  scales  of  snout,  maxillary,  and  chin  deeply 
embedded;  scales  of  body  weakly  ctenoid;  2  rows  above  lateral  line,  6 
between  lateral  line  and  insertion  of  anal;  dorsal  and  anal  naked; 
small  scales  on  caudal.  Pores  of  lateral  line  with  5  or  6  branches. 
First  dorsal  spine  minute  and  closely  adnate  to  second;  the  third  long- 
est, 1  \  in  head.  Height  of  soft  dorsal  equal  to  that  of  anal,  2^^  in 
head.  Caudal  deeplj^  forked,  the  lobes  pointed,  about  equal  in  length 
to  head.  Pectorals  and  ventrals  extending  an  equal  distance  poster- 
iorly, their  length  li  in  head. 

Color  in  spirits  dark  brownish;  an  indefinitely  defined  dark  stripe 
extending  from  snout  through  eye,  along  lateral  line  at  least  to  end 
of  spinous  dorsal;  a  narrow  light  stripe  below  the  dark  one;  a  dusky 
saddle  acroas  caudal  peduncle.  " 


Fig.  2.— PsKumTPKNKis  ischyrus. 

The  species  is  represented  by  the  type  only,  a  poorly  preserved 
specimen  from  Tokyo,  No.  9790,  Stanfoid  University  collection. 
Length,  195  mm. 

This  species  is  closely  related  to  Psevdupeneus  sigjiatus  (Giinther). 
It  seems  to  differ  in  having  a  much  deeper  caudal  peduncle  and  a 
smaller  eye,  distinguishing  characters  which  appear  at  once  when  the 
specimen  is  compared  with  one  of  P,  su/jiatm  from  Lord  Howe  Island. 

(iffxvpog,  robust.) 


3.  PSEUDUPENEUS  SPILURUS  (Bleekcr). 

Upeneus spilurwi  Bleeker,  Fauna  Ichth.  Jap.,  1854,  p.  395  (Nagasaki);  Verh.  Bat. 
Gen.,  XXVI,  1864,  p.  68,  pi.  ii,  fig.  2  (Japan).— Jord.\n  and  8nyder,  Prelim. 
Check  List,  1901,  p.  84.— GttNTHER,  Cat.  Fishes,  I,  1859,  p.  406  (copied). 

Habitat, — Southern  Japan. 

Head  3 J  in  length  to  base  of  caudal;  depth  3;  depth  of  caudal  pod- 
uncle  8;  eye  5^  in  head;  width  interorbital  space  3;  length  snout  2; 
maxillary  2|;  D.  VIlI-9;  A.  7;  scalos  in  lateral  line  2i). 
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Body  deep,  the  dorsal  contour  strong! \-  arched;  snout  long,  pointed, 
its  dorsal  outline  concave.  Interorbital  space  very  convex,  occasion- 
ally somewhat  flattened.  Lower  jaw  slightly  shorter  than  upper;  lij>s 
very  broad,  the  upper  partly  covering  anterior  half  of  maxillary. 
Maxillary  fleshy,  the  greater  part  of  upper  edge  covered  by  preorbital. 
Barbels  extending  to  a  vertical  midway  between  edges  of  opercle  and 
preopercle.  No  teeth  on  vomer  and  palatines;  a  single  row  of  widely 
spaced,  blunt  canines  on  jaws.  Pseudobranchise  large.  Gillrakerjs 
6+23,  slender,  the  longest  equal  to  diameter  of  eye.  Air  bladder 
large.  Peritoneum  silvery.  Preopercle  smooth;  opercle  with  a  large, 
flat  spine  at  upper  angle.  Head  completely  scaled,  the  scales  of  snout, 
maxillary,  and  chin  deeply  embedded,  sometimes  not  visible;  scales 
weakly  ctenoid;  2  rows  above  lateral  line,  6  between  lateral  line  and 
origin  of  anal;  small  scales  on  caudal;  soft  dorsal  and  anal  naked. 
Pores  of  lateral  line  apparently  single  or  with  3  or  4  branches  on 
anterior  scales;  with  many  minute  branches  on  posterior  ones.  First 
dorsal  spine  very  short  and  closely  adnate  to  second;  third  and  fourth 
spines  longest,  IJ  in  head,  reaching  beyond  tips  of  other  spines  in 
closed  fin.  Height  of  longest,  (third  or  fourth)  doi-sal  ray  1^  in  head; 
anal  slightly  lower  than  soft  dorsal;  caudal  deeply  cleft,  the  lobes 
pointed,  IJ  in  head;  pectorals  and  ventmls  pointed,  about  If  in  head. 

Color  in  lif  e^bright  carmine  red,  with  3  curved  stripes,  olive  in  color 
with  a  brassy  sheen,  extending  from  tip  of  snout  to  below  end  of  soft 
dorsal  fin,  the  median  stripe  passing  through  eye  and  along  lateral 
line;  caudal  peduncle  with  a  blackish  saddle,  the  lower  portions  of 
which  are  often  darker,  forming  on  each  side  a  round  black  spot;  2 
round  dusky  spots  behind  eye;  fins  pink,  the  pectorals  and  spinous 
dorsal  darker  than  others;  ventrals  with  indistinct  basal  and  sub- 
terminal  dark  bands.  In  spirits  the  bright  colors  entirely  disappear, 
leaving  3  indistinct,  dusky  lateral  stripes  on  the  sides,  and  a  dark  sad- 
dle across  the  caudal  peduncle.  Some  examples  are  less  brightly  col- 
ored. Length  about  300  mm.  Southern  Japan,  rare.  Our  specimens 
are  from  Wakanoura  and  Nagasaki. 

{(TTciXog^  spot;  ovpd^  tail.) 

4.  PSEUDUPENEUS  BARBERINUS  (Lac6p6dc.) 

MuUus  barberinus  LacepAde,  Hist.  Nat.  Poias.,  Ill,  1802,  p.  406,  pi.  xiii,  fijr.  3 
( Straits  of  Bouton ) . 

Upeneus  harherinus  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  Ill,  1829,  p.  642 
(copied).— Rt^ppELL,  N.  W.  Fische,  1837,  p.  101  (Red  Sea).— GeNTHER,Cat. 
Fishes,  1,  1859,  p.  405  (Moluccas,  Amboyna,  India);  Fische  d.  Sudsee,  I,  1873, 
p. 67,  pi.  xLii  (Palau,  Paumoto,  Tahiti,  Samoa,  Kingsmill,  Solomon  Island). — 
Kner,  Novara,  Fische,  1865,  p.  70.— Klunzinqer,  Fische  d.  roth.  Meer,  1870, 
p.  745  (Red  Sea).— Day,  Fishes  India,  1878,  p.  124. — Jordan  and  Snyder, 
Prelim.  Check  List,  1901,  p.  84.  r  ^ ^^^\^ 

Panipeneu4i  harherinus  Bleeker,  Ternato,  p.  2M  ( East^tefftfe^yr'^ViSlVrull.,  1874, 
p.  25. 
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PaeudujM'iiens  harberinus  Jordan  and  Seale,  Proc.  U.  8.  Nat.  Mus.,  XXVIII, 
1905,  p.  782  (Xegros);  Fishes  Luzon  and  Panay,  Bull.  Bureau  of  Fisheriee, 
XXVI,  p  25,  1906  (1907),  (Iloilo);  Fishes  Samoa,  Bull.  Bureau  of  Fisheries, 
XXV,  p.  276,  1905  (1906),  (Apia). 

Habitat . — Eiast  Indies  and  South  Seas,  north  to  Riu  Kiu  Islands. 

Head  3  in  length  to  base  of  caudal;  depth  3J ;  depth  of  caudal  peduncle 
8i;  eye6i  in  head;  width  interorbital  space  4^;  length  snout  If;  max- 
illary 3i;  D.  VIII-9;  A.  7;  scales  in  lateral  line  30. 

Snout  notably  long,  its  upper  contour  concave;  interorbital  space 
convex;  eye  nearer  edge  of  opercle  than  tip  of  snout,  a  distance  equal 
to  twice  the  vertical  diameter  of  orbit.  Jaws  equal;  upper  edge  of 
maxillary  sheathed  by  preqrbital;  posterior  edge  convex.  Teeth 
rather  large,  widely  spaced,  in  a  single  series  on  jaws;  none  on  vomer 
or  palatines.  Pseudobranchiae  large;  gillrakers  7+17;  long,  slender, 
and  sharply  pointed.  Peritoneum  dusky.  Barbels  extending  to  edge 
of  preopercle.  Opercular  spine  fiat  and  blunt;  preopercle  smooth. 
Scales  ctenoid;  those  of  snout,  maxillary,  and  lower  jaw  deeply  embed- 
ded; 3  rows  above  lateral  line,  G  between  lateral  line  and  base  of  anal; 
pores  of  lateral  line  with  10  or  12  branches.  Spinous  dorsal  high, 
reaching  to  base  of  third  dorsal  ray  when  depressed;  first  spine  very 
short;  the  third  longest,  1^  in  head;  eighth,  6]}. in  head.  Soft  dorsal 
and  anal  equal  in  height,  2f  in  head.  Caudal  lobes  acute,  1|  in  head; 
pectoral,  If;  ventral,  1^. 

Color  in  spirits  brownish,  each  scale  with  a  dark  edge;  a  dark  stripe 
extending  from  upper  edge  of  opercle  backward  to  end  of  soft  dorsal; 
a  round,  blackish  spot  near  base  of  caudal. 

This  species  is  abundant  in  the  East  Indies  and  in  the  South  Seas 
north  to  the  Riu  Kiu  Islands. 

According  to  Doctor  Jordan,  the  life  colors  are  as  follows: 

Beddish  fipray  with  bluish  and  yellowish  streaks  on  head,  the  soales  edged  with 
bronze;  a  blackish  brown  stripe  from  snout  through  eye  to  last  dorsal  rays;  a  large, 
dark  brown  spot  at  l^ase  of  caudal;  barbels  white.  Dorsal  reddish,  edge<i  with 
brown  in  front;  second  dorsal  and  anal  with  obscure,  yellowish  cross-streaks;  caudal 
reddish,  the  rayn  yellowish;  ventrals  and  pectorals  pale,  tinged  with  yellowish. 

This  species  is  abundant  in  the  East  Indies  and  in  the  South  Seaj^ 
north  to  the  Riu  Kiu  Islands.  It  is  here  described  from  Samoan 
specimens. 

(Name  unexplained;  perhaps  for  Barberini.) 

5.  PSEUDUPENEUS  INDICUS  (Shaw). 

Muilus  indicux  Hhaw,  Genl.  Z(X)1.,  IV,  1808,  Pt.  2,  p.  416  (Vizagapatam;  after 
Rahtee  goolivinda  oi  Russell). 

Upeiiexuf  indices  GOnthek,  Cat.  Fishes,  I,  1859,  p.  406  (China);  Fische  d.  Sudsee, 
1, 1873,  p.  57  (Samoa).— Day,  Pishes  Malabar,  1865,  p.  28  (Malabar);  Fishes 
India,  1878,  p.  126,  pi.  \.\.\i,  li«.  4  (India).— Ishikawa  and  Matsuura, 
Prelinj.  Cat.,  1897,  p.  54  (Riu  Kiu ). — Jordan  and  Snyder,  Prelim.  Check  List, 
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1901,  p.  84  (Nagasaki). — Jordan  and  Evbrmann,  Proc.  U.  S.  Nat.  Mus.,  XXV, 

1902,  p.  334  (Keerun,  Giran). 

pKutlupenciis  indicus  Jordan  and  Seale,  Fishes  Luzon  and  Panay,  Bull.  Bureau 

of  Fisheries,  XXVI,  p.  25,  1906  (1907),  (Iloilo) ;  Fishes  Samoa,  Bull.  Boreao 

of  Fisheries,  XXV,  p.  276,  1905  (1906),  (Apia). 
Panipeneuf  indicus  Bleeker,  Bouro,  p.  148;  Revis.  Mull.,  1874,  p.  27. 
l^mnetts  nuiseUii  Cuvibr  and  Valencienner,  Hist.  Nat.  Poiss.,  Ill,  1829,  p.  465, 

(after  Russell )  .—Richardson,  Ichth.  China,  1846,  p.  220(Oantou) .— Blbbker, 

Percoiden,  1849,  p.  62  (East  Indies). 
Upenetis  walgierms  Cuvier  and  Valenciennes,  Hist  Nat.  Poiss.,  Ill,  1829,  p.  446 

(Waijfiu). 
UpeitemmalaharicmCrjwBR  and  Valbnciennbs,  Hist.  Nat.  Poiss.,  Ill,  1829.  p.  467 

(Malabar).— OftNTHER,  Cat.  Fishes,  I,  1869,  p.  407  (Philippines);  Fische  d. 

Sudsee,    I,  1873,  p.  58,  pi.  xlv,  fig.  B  (Formosa,   Philippines,  Zanzibar, 

Savaii,  Tonga). 
MuUuH  malabaricus  Playfair,  Fish.  Zanz.,  p.  41  (Zanzibar). 
Upetwus  griseofrenatus  Knbr.  Sitz.  Wien.  Akad.,  1868,  XVIII,  p.  305,  pi.  in,  fig.  7 

(Fiji). 

Habitat. — South  Seas  and  India,  north  to  Riu  Kiu  Islands. 

Head  3i  in  length;  depth  3f ;  depth  caudal  peduncle  7i;  eye  4^  in 
head;  width  interorbital  space  3 J;  length  snout  2^V;  maxillary  S^: 
D.  VIIl-9;  A.  7;  scales  in  lateral  line  30. 

Interorbital  space  convex;  snout  short;  eye  located  nearer  border  of 
opercle  than  tip  of  silout,  a  distance  equal  to  |  its  diameter.  Ekige 
of  maxillary  covered  by  preorbital  sheath;  jaws  equal.  Teeth  of  jaws 
in  a  single  row,  widely  spaced,  rather  blunt;  vomer  and  palatines  smooth. 
Pseudobranchiffi  large;  gillrakers,  6+17,  rather  long  and  slender. 
Peritoneum  dusky.  Barbels  extending  a  little  beyond  edge  of  pre- 
opercle.  Opercular  spine  fiat  and  sharp.  Scales  ctenoid,  those  of 
snout,  maxillar}^  and  jaw  not  concealed  beneath  thick  skin;  3  rows 
above  lateral  line,  5  between  lateral  line  and  base  of  anal  fin.  Pores 
of  lateral  line  with  5  or  6  bi-anches.  First  doi-sal  spine  minute,  the 
third  longest,  IJ  in  head;  depressed  fin  not  nearly  reaching  base  of 
soft  dorsal.  Soft  dorsal  and  anal  of  equal  height,  2|  in  head.  Caudal 
equal  in  length  to  head.     Pectoral,  li  in  head;  ventral,  li. 

Alcoholic  specimens  have  a  light  spot  on  lateral  line  between  the 
dorsal  fins,  and  a  black  spot  on  upper  middle  portion  of  caudal 
peduncle. 

The  species  is  here  described  from  a  Formosan  specimen  about  155 
mm.  long.  Doctor  Jordan  thus  describes  the  colors  of  a  living 
example  from  Apia: 

Olive  green,  each  scale  witli  a  darker  edge;  a  large,  oblong,  golden-yellow  blotch 
under  soft  dorsal;  a  large,  black  blotch  l)efore  l>ase  of  caudal;  cheeks  olive,  with 
blue  streaks.  Dorsals  olive;  necond  dorsal  faintly  barred  with  brassy;  anal  pinkish, 
wmilarly  barred;  ventral  and  {)ectoral  pinkish;  caudal  pale,  yellowish  olive,  theoater 
rays  pink;  liarbels  pinkish. 

The  species  is  a})uiKljiiit  in  the  Indies,  ranging  northwai-d  to  tho 
Riu  Kiu  Islands. 
{indicius^  Indian.) 
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6.  PSEUDUPENEUS  CHRYSOPLEURON   (Temminck  and  Schlegel). 
mOEIGOIa  (8£A  FIRS-GARP). 

MuUw  ckryioj^euron  TEyLHiifCK  Aiid  Schleoel,  Faun.  Japon.  Poiss.,  1845,  p.  29, 

pi.  XII,  fig.  1  (Nagasaki).— Blebker,  Verb,  Bat.  Gen.,  XXV,  p.  10  (Japan); 

XXVI,  1854,  p.  70  (Japan). 
l^peneus  chrysopleuron  GOnthbr,  Cat.  Fishes,  I,  185^,  p.  410  (China). — Jordan 

and  Snyder,  Prelim.  Check  List,  1901,  p.  84. 
Upenem  biaculeaius  (Gray)  Richardson,  Ich.,  China,  1846,  p.  219  (Canton), 
(?)  l^seneus  dudttM  Temminck  and  Schlegel,  Faun.  Japon.  Poise.,  1846,  p.  30, 

pi.  XI,  fig.  3  (Nagasaki).— Gt^NTHER,  Cat.  Fishes,  I,  1859,  p.  411  (copied). 

ffabitat. — Coasts  of  southern  Japan  and  China. 

Head  3^  in  length  to  base  of  caudal;  depth  3^;  depth  caudal  pedun- 
cle 8i;  eye  4^  in  head;  width  interorbital  space  3i;  snout  1^-^;  max- 
illary 2};  D.  VIII-9;  A.  7;  scales  in  lateral  line  28. 

Dorsal  profile  of  head  and  body  steep,  the  ventral  outline  almost 
straight.  Snout  rather  blunt;  jaws  equal;  maxillary  not  nearly  reach- 
ing vertical  through  anterior  edge  of  orbit,  the  greater  part  of  its 
edge  slipping  under  preorbital;  lips  broad.  Eye  located  nearer  edge 
of  opercle  than  tip  of  snout,  a  distance  equal  to  diameter  of  orbit. 
Teeth  on  jaws  a  single  row  of  widely  spaced,  sharp  canines;  none  on 
palatines  or  vomer.  PseudobranchisB  large;  gillrakers  4  +  18,  long 
and  very  slender;  those  on  upper  arch  preceded  by  4  or  6  minute  knobs. 
Peritoneum  silvery.  Barbels  not  quite  reaching  a  point  below  border 
of  opercle.  Preopercle  entire.  Opercle  with  a  small,  flat  sharp  spine 
at  angle.  Head  completely  scaled,  the  scales  of  snout,  maxillary,  and 
chin  deeply  embedded;  scales  of  body  weakly  ctenoid;  2  rows  above 
lateral  line,  5  between  lateral  line  and  origin  of  anal;  caudal  with 
small  scales,  the  soft  orsal  and  anal  apparently  naked.  Pores  of  lat- 
eral line  with  4  or  6  branches.  First  dorsal  spine  minute,  the  third 
longest,  If  in  head.  Height  of  soft  dorsal  and  anal  lj\  in  head.  Cau- 
dal lobes  pointed,  1^  in  head.  Pectorals  and  ventrals  pointed,  If  in 
head. 

Color  in  life,  bright  red,  a  bright-golden  stripe  extending  from  eye 
to  base  of  caudals;  fins  all  red ;  barbels  pale  yellow.  1  n  alcoholic  speci- 
mens the  lateral  stripe  is  visible,  a  dusky  vertical  line  or  spot  appears 
on  each  scale  above  the  stripe,  and  there  is  a  brownish  spot  behind  eye 
and  another  above  axil. 

Specimens  180  mm.  long  were  collected  at  Wakanoura  and  Tokyo. 
The  species  is  not  very  common,  but  being  of  large  size  is  valued  as 
food. 

Individuals  of  this  species  were  observed  slowly  swimming  near  the 
bottom  of  a  tank,  the  conspicuous  yellow  barbels  extended  forward 
and  constantly  moved  about  as  if  they  were  organs  of  touch. 

ixpvffos,  gold:  TtXevpov^  side.)  Digitized  by  Google 

«  Umij  sea;  ///,  fiery-red;  Ao/,  car[). 
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7.  PSEUDUPENEUS  PLEUROSPILOS  (Bleeker). 

Upeneus  pleurospilos  Bleeker,  Natur.  Tyds.  Nederl.  Ind.,  IV,  1853,  p.  110 
(Amboyna);  Verh.  Bat.  Gen.,  XXVI,  1854,  p.  69  ( Japan) .—GOnther,  Cat. 
Fishes,  I,  1859,  p.  407  (copied). 

Habitat, — Eiast  Indies,  north  to  Nagasaki. 

D.  VIII-9;  A.  8;  scales  lateral  line  30. 

The  height  of  the  body  is  nearly  equal  to  the  length  of  the  head,  4  J  in  the  total. 
The  barbels  reach  to  the  posterior  margin  of  the  operculum.  Spinous  dorsal  much 
lower  than  the  body.  Rose  colored;  each  scale  of  the  back  and  of  the  sides  with  a 
central  reddish-violet  spot;  a  black  spot  below  the  lateral  line,  corresponding  to  the 
posterior  part  of  the  spinous  dorsal;  cheeks  and  snout  with  bluish  stripes;  the  second 
dorsal  with  two  blue  longitudinal  bands;  the  caudal,  anal,  and  ventral  fins  with 
yellow  bands. — (Giinther  after  Bleeker. ) 

This  species  was  not  seen  by  the  writer. 

{TtXevpov^  side:  oniXo^^  spot.) 

2.  MULLOIDES  Bleeker. 

MvUaides  Bleeker,  Percoiden,  Sept.,  1848,  in  Verh.  Bat.  Qen.,  XXII,  1849, 
(fiavolineatus) . 

In  this  genue  the  teeth  in  both  jaws  are  in  narrow  villiform  bands. 
There  are  none  on  the  vomer  or  palatines.  Species  numerous,  chiefly 
in  the  Pacific  Ocean. 

{midlus^  the  surmullet:  siSog^  likeness.) 

8.  MULLOIDES  JAPONICUS  (Houttuyn). 

MuUus  japonirus  Houttuyn,  M6m.  Harl.,  XX,  1782,  p.  3:^4  (Nagasaki). 

Upeneus  jajxmicus  Cuvikr  and  Valenxiennes,  Hist.  Nat.  Poiss.,  Ill,  1829,  p.  400 

(Japan) . 
MuUoides  japmiicus  GCnthbr,  Cat.  Fishes,  1,  1859,  p.  404  (copieti). 

Habitat, — Coasts  of  southern  Japan. 

Head  3i  in  length;  depth  4f ;  depth  of  caudal  peduncle  11;  eye 
3i  in  head;  width  interorbital  space  3^;  length  snout  2|;  maxillary 
3i;  D.  VIII-9;  A.  7;  scales  lateral  line  37. 

Body  slender,  the  snout  pointed.  Eye  slightly  nearer  tip  of  snout 
than  border  of  opercle.  Interorbital  space  not  strongly  convex.  Jaws 
equal;  maxillary  not  quite  reaching  vertical  through  anterior  mar^n 
of  orbit;  evenly  rounded  posteriorly;  about  two-thirds  of  its  upper 
edge  concealed  by  preorbital.  Teeth  minute;  in  narrow  bands  on  jaws; 
those  in  upper  jaw  in  but  2  or  3  rows;  vomer  and  palatines  without 
teeth.  Pseudobranchise  large;  gillrakers  7  +  23,  long  and  slender. 
Peritoneum  dusky.  Barbels  extending  to  edge  of  preopercle.  Angle 
of  opercle  with  a  small,  flat  spine;  preopercle  entire.  Head,  including 
snout,  maxillary,  and  chin,  scaled;  scales  of  body  weakly  ctenoid;  3 
rows  above  lateral  lino,  5  rows  between  lateral  line  and  base  of  anal; 
caudal  with  minute  scales;  dorsal  and  anal  naked.     Tubes  of  lateral 
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line  with  3  or  4  branches.  Dorsal  spines  very  slender;  the  first  longest, 
li  in  head;  apparent!}'  not  preceded  by  a  minute,  embedded  spine;  soft 
dorsal  and  anal  of  equal  height,  the  longest  ray  2^  in  head.  Lobes  of 
caudal  acutely  pointed,  about  equal  to  length  of  head.  Ventrals 
slightly  longer  than  pectorals,  If  in  head. 

Color  in  spirits  brownish  above,  silvery  below. 

Two  specimens,  140  mm.  long,  from  Misaki. 

This  species  is  certainly  the  japonicus  of  Cuvier  and  Valenciennes, 
and  it  is  probably  also  that  of  Houttuyn,  although  Houttuyn  says 
scarcely  anything  about  the  species,  and  part  of  that  is  untrue." 

{japonicvs^  Japanese.) 

3.  UPENEUS  Cuvier. 

Vpeneus  Cuviek,  B^ne  Animal,  2d  ed.,  1829,  p.  157  {xyiUoUuSy  etc.). 

Vpenewf  Section  I,  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  Ill,  1829,  p. 

448  (vUtalus). 
Upetieoides  BhKEKERf  Percoiden,  1849,  p.  63  {viMattm). 

Teeth  in  villiform  bands  on  Jaws,  vomer,  and  palatines.     Pacific 
Ocean. 
(upeneus^  a  Latin  name  of  some  fish  from  vnrfvr]^  upper  lip.) 

KEY  TO  SPBCIB8. 


a.  Dorsal  spines  VII,  the  first  long  and  slender;  caudal  lobes  barred  in  life;  scales 

I  36 henscufi,  9 

i     m.  Dorsal  spines  VIII,  the  first  very  short. 

b.  8cale8  small,  about  36  in  lateral  line;  anal  rays  8;  gillrakers  about  7-fl8 

8ulphureu8f  10 
bb.  Scales  larger,  about  30  in  lateral  line;  anal  ray  7;  gillrakers  about  24-12. 
c.  Body  with  brown  lateral  stripe;  spinous  dorsal  with  a  black  spot. .  tragula,  11 
cc.  Body  plain;  dorsal  fins  narrowly  edged  with  dusky mbtittatusy  12 

g.  UPENEUS  BENSASI  ( Temminck  and  Schlegel) . 
BEKIBASEI  (BED-SKEAB). 

MuUus  ben^agi  Temhisck  and  Schlegel,  Faun.  Japan.  Poiss.,  1845,  p.  30,  pi.  xi, 
fig.  2  (Nagasaki). 

Vpeneoidea  hensain  Bleeker,  Verb.  Bat.  Gen.,  XXVI,  1854,  p.  71  (Nagasaki). — 
GSnther,  Cat.  Fishes,  I,  1859,  p.  399  (copied).—  (?)  Day,  Fishes  India, 
1878,  p.  121,  pi.  XXX,  fig.  5  (Madras,  Coromandel).— Ihhikawa  and  Mat- 
sufBA,  Prelim.  Cat,  1897,  p.  54  (Tokyo). 

Vpeneoides  japonicus  Steindachner  and  Doderlein,  Fisch.  Jap.,  II,  1883,  p.  22 
(Oshima,  Kochi,  Tokyo,  Tango). — Jordan  and  Snyder,  Proc.  U.  S.  Nat. 
Mus.,  XXIII,  1900,  p.  358  (Tokyo);  Prelim.  C^heck  List,  1901,  p.  83  (Yoko- 
hama).    (Not  MtUlus  japonicus  Houttuyn.) 

Vpeneoides  toHsengis  Steindachner  and  Doderlein,  Fisch.  Jap.,  II,  1883,  p.  22 
(Tokyo). 

«D.  VlI-9.  Caudal  forked;   mouth  toothless;   color  more  yello^tiltal^&CD<I>^wi© 
6  inches.  .  "  *^ 

Proc.  N.  M.  vol.  xxxii — 07 7 
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Habitat. — Coasts  of  Japan,  southward. 

Head  3^  in  length  to  base  of  caudal;  depth  4;  depth  caudal  pedun- 
cle 10;  eye  4  in  head;  width  interorbital  space  3i;  length  snout  2|; 
maxillary  2|;  D.  Vll-9;  A.  7;  scales  in  lateral  series  30. 

Eye  located  midway  between  tip  of  snout  and  opercle,  its  upper 
edge  almost  on  a  line  with  dorsal  contour  of  head.  Interorbital  space 
somewhat  convex,  the  width  equal  to  or  greater  than  diameter  of  eye, 
the  proportions  differing  with  age.  Lower  jaw  included;  maxillary 
equal  in  length  to  snout,  extending  to  a  point  below  anterior  margin 
of  eye,  its  upper  edge,  except  at  tip,  covered  by  preorbital.  Teeth 
villiform,  in  bands  on  jaws,  vomer,  and  palatines;  premaxillary  band 
broadening  posteriorly,  then  narrowing  and  growing  sharply  pointed 
at  the  ends;  mandibular  band  gradually  narrowing  from  before  back- 
ward. PseudobranchisB  large;  gillrakers,  4+13,  slender,  the  longest 
about  equal  to  diameter  of  pupil;  those  on  upper  arch  preceded  by  4 
small  knobs.      Air  bladder  present.      Cseca  15.     Peritonemn,  black. 


¥Ui.  3.— UPENEI  S   BENSASI. 


Barbels  extending  posteriorly  almost  to  end  of  opercle.  Edge  of 
preopercle,  smooth;  opercle  with  a  weak,  somewhat  rounded  spine  at 
its  angle.  Scales,  weakly  ctenoid;  head,  including  snout,  maxillary, 
chin,  and  throat,  scaled;  soft  dorsal,  anal,  and  caudal  with  small 
scales;  2  rows  l)etw^een  lateral  line  and  spinous  dorsal;  6  rows  between 
lateral  line  and  anal.  Tubes  of  lateral  line  with  4  or  5  branches. 
First  dorsal  spine  longest,  in  most  examples  reaching  beyond  tips  of 
others  when  lin  is  depressed,  li  in  head,  apparently  not  preceded  by 
a  minute,  embedded  spine;  membrane  of  tin  extending  to  tips  of  spines. 
First  dorsal  ray  simple;  the  second  longest,  IJ  in  head.  Anal  inserted 
below  second  dorsal  ray,  its  height  about  2^  in  head.  Pectorals  and 
ventrals  pointed,  extending  an  equal  distance  posteriorly;  pectoral  li 
in  head;  ventral  1^.     Caudal  deeply  forked  1^  in  head. 

Color  in  life  ros3\  with  faint  yellowish  lines;  fins  barred  with 
orange  red;  dorsals  and  upper  lobe  of  caudal  with  oblique,  reddish- 
brown  bands,  the  interspaces  pearly,  the  low(»r  lobe  of  caudal  mostly 
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brick  red;  lower  fins  pale.  In  spirits  all  traces  of  the  life  color  dis- 
appear, the  specimens  becoming  brownish  above  and  silvery  below. 
An  occasional  example  has  the  caudal  narrowly  tipped  with  dusky, 
and  the  upper  lobe  indistinctly  barred.     Length  about  170  mm. 

Described  from  specimens  obtained  in  the  market  at  Wakanoura, 
where  it  was  the  smallest  and  commonest  representative  of  the  family. 
Taken  also  at  Nagasaki  and  Tokyo.  In  the  specimen  figured,  the 
dorsal  markings  are  faded. 

(Japanese,  beni^  red;  sashi^  a  smear  or  daub.) 

lo.  UPBNEUS  SULPHURBUS  Cuvier  and  Valenciennes. 

l^oeneus  sulphureus  Cuvisr  and  Valbncisnnbs,  Hist.  Nat.  Poiss.,  Ill,  1829,  p. 
450  (Antjer). — Blebkbb,  Revis.  Mnll.,  1874,  p.  4  (Batavia). — Jordan  and 
Sbalb,  Fishes  Philippines  MS.  (Cavite). 

Upeneu9  bimiiatua  Cuvikr  and  VALBNciSNinn,  Hist.  Nat  Poiss.,  VII,  1831  (Coro- 
mandel). 

Upeneoidea  mdphureus  Blbekeb,  Act.  Soc.  Nederl.,  II,  Amboina,  1857,  p.  45 
(Amboyna).— GtJNTHER,  Cat.  Fishes,  I,  1859,  p.  398  (Red  8«^  Amboyna, 
China,  New  Hebrides). — Knbr,  Novara  Fische,  1865,  p.  67.— Day,  Fishes 
India,  1878,  p.  120,  pi.  xxx,  fig.  3  (India). — Steindachner  and  Doderlein, 
Fisch.  Jap.,  II,  1883,  p.  23  (Nagasaki). — Jordan  and  Snyder,  Prelim.  Check 
List,  1901,  p.  84. 

Upeneoides  fcuciolatus  Day,  Proc.  Zool.  Soc.,  1868,  p.  151  (India.) 

Z^f>eneu8 pinnifcuciatus  SfTKiVDJiCHVEM,  Ich.  Not.,  X,  1870,  p.  2  (Nagasaki). 

Habitat. — East  Indies,  north  to  Nagasaki. 

Head  3|  in  length  to  base  of  caudal;  depth  3|;  depth  caudal  pe- 
duncle 8i;  eye  8}  in  head;  width  interorbital  space  3f ;  length  snout 
2^;  maxillary  2|;  D.  VIII-9;  A,  8;  scales  in  lateral  line  36. 

Snout  rather  short;  anterior  profile  steep;  eye  located  high  in  head, 
midway  between  tip  of  snout  and  border  of  opercle;  interorbital  space 
only  slightly  convex.  Lower  jaw  shorter  than  upper;  maxillary' 
extending  to  below  center  of  pupil,  broad  and  rounded  posteriorly, 
the  upper  edge  slipping  under  pi*eorbital.  Teeth  in  villiform  bands 
on  jaws,  vomer,  and  palatines.  Pseudobranchiae  large;  gillrakers, 
7+18,  long  and  very  slender.  Barbels  extending  to  a  vertical  passing 
midway  between  edge  of  preopercle  and  opercle.  Preopercle  smooth; 
opercle  with  but  a  trace  of  a  spine  at  angle;  scales  ctenoid;  head  com- 
pletely scaled;  3  rows  between  lateral  line  and  dorsal,  6  between  lat- 
eral line  and  anal;  dorsal,  anal,  and  caudal  with  minute  scales;  pores  of 
lateral  line  with  4  to  6  branches.  First  dorsal  spine  minute,  the  sec- 
ond longest,  li  in  head;  dorsal  and  anal  of  equal  height,  2  in  head; 
caudal  li;  pectoral,  li;  ventral.  If. 

Color  in  spirits,  brownish  above,  yellowish  below;  upper  parts  with 
traces  of  narrow,  yellow  stripes;  spinous  dorsal  with  3  horizontal 
stripes,  the  upper  one  terminal  and  dense  black;  soft  dorsal  iind  caudal 
edged  with  dusky.  °'''"^'' '' ^OOg[€ 

Described  from  a  specimen  measuring  130  mm.,  from  Samoa. 
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It  was  not  seen  by  us  in  Japan,  but  it  is  recorded  by  Steindachner 
from  Nagasaki. 

{sidphureus^  sulphur-yellow.) 

II.  UPENEUS  TRAGULA  Richardson. 

Upenms  tra^ula  Richardson,  Ichth.  China,  1846,  p.  220  (Canton).— Jordan  and 
Seals,  Proc.  U.  S.  Nat.  Mus.,  XXVIII,  1905,  p.  782  (Negros).— Jordan  and 
Seale,  Fishes  Philippines  MS.  (Manila,  Cavite,  Iloilo,  Panay). 

Upeneoides  Iragula  GtJNTHER,  Cat  Fishes,  I,  1859,  p.  398  (Amboyna,  PhiUppinee, 
Canton).— Kner,  Novara,  Fische,  1837,  p.  66.— Day,  Fishes  India,  1878,  p. 
121,  pi.  XXX,  fig.  4  (India,  Andaman  Is.).— Steindachner  and  DSdkrlein, 
Fische  Jap.,  II,  1883,  p.  22  (Kagoshima).— Jordan  and  Evermann,  Bull.  U.  a 
Nat.  Mus.,  XXV,  1902,  p.  335  (Keernn,  Giran,  Formosa,  Hokoto). 

MuUus  tragiUa  Playfair,  Fish.  Zanzibar,  p.  40  (Zanzibar). 

Upeneoides  luriegaim  Bleeker,  Percoiden,  1849,  p.  64;  Act  Soc.  Nederl,  II, 
Amboina,  1857,  p.  48  (Amboyna). 

Upeneoides  kiusiuana  Steindachner  and  Doderlein,  Fisch.  Jap.,  II,  1883,  p.  22 
(Kagoshima). 

ITabltat—Esi^st  Indies,  north  to  southern  Japan. 

Head  3i  in  length  to  base  of  caudal;  depth  4;  depth  caudal  pedun- 
cle 9;  eye  4  in  head;  width  interorbital  space  4;  length  snout  21; 
maxillary,  24;  D.  VllI-9;  A.  7;  scales  lateral  line  30. 

Snout  rather  long  and  pointed;  the  anterior  profile  not  steep,  but 
gently  sloping  from  snout  to  dorsal  tin;  interorbital  space  flat  or 
slightly  concave.  Eye  located  high  in  head,  midway  between  tip  of 
snout  and  edge  of  opercle.  Lower  jaw  somewhat  shorter  than  the 
upper;  maxillary  extending  to  anterior  edge  of  pupil,  rounded  pos- 
teriorly the  entire  upper  edge  sheathed  by  preorbital.  Teeth  villiform; 
in  broad  bands  on  jaws,  vomer  and  palatines.  Pseudobranchia?  large; 
gillrakers,  2+12,  rather  long  and  slender,  those  of  upper  row  preceded 
by  5  rounded  knol>s;  the  lower  ones  followed  by  4  or  5  similar  eleva- 
tions. Peritoneum  silvery.  Cceca  11.  Air-bladder  large.  "  Barbel 
not  extending  quite  as  far  posteriorly  as  preopercle.  Opercle  with  a 
weak,  flat  spine  at  angle.  Scales  ctenoid;  head,  includmg  snout, 
maxillary  and  chin  completely  scaled;  2  rows  between  dorsals  and 
lateral  line,  5  between  anal  and  lateral  line.  Pores  of  lateral  line  with 
many  branches.  First  dorsal  spine  minute,  the  second  longest.  If  in 
head.  Soft  dorsal  and  anal  of  equal  height,  1 J  in  head.  Caudal  equal 
in  length  to  head.     Pectorals  1^,  ventrals  1*  in  head. 

Color  in  spirits  brown  above,  light  below;  a  brown  stripe  extending 
from  snout,  through  eye  along  side  of  body  to  base  of  caudal,  above 
which  is  an  indistinct  light  stripe;  dorsals  clouded  with  dusky,  a  large, 
black,  subterminal  spot  of  irregular  outline  on  spinous  dorsal;  caudal 
lobes  with  4  or  5  oblique,  dark  bars,  those  on  the  lower  lobe  broader; 
pectorals,  viMitmls,  and  anal  with  dusky  spots  or  bars. 
Descril>ed  from  Formosan  specimens  about  230  mm.^ 
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Tluji  .species  is  common  in  the  South  Seas,  and  it  has  been  once 
recorded  from  Kagoshima,  in  Kiushu. 
(tragula^  a  dart  or  javelin.) 

12.  UPENEUS  SUBVITTATUS    Temminck  and  Schlegel). 

MuUiut  mbvittalxM  Temminck  and  Schleuel,   Fauna  Japon.  Poiss.,  1845,  p.  30 

(Nagasaki).— Richardson,  Ichth.  China,  1846,  p.  219  (Canton). 
Vpeneoides  subrittatu»  Jordan  and  Snyder,  Prelim.  Check  List,  1901,  p.  83. 

IlaVitat.  —Southern  Japan  and  China. 

Head  3f  in  length  to  base  of  caudal;  depth  4i;  depth  of  caudal 
peduncle  10^;  eye  6  in  head;  width  interobital  space  3i;  length 
snout  2^;  maxillary  2^;  D.  VIII-9;  A.  7;  scales  in  lateral  line  30. 

The  eye  is  situated  lower,  the  interorbital  space  is  more  convex,  the 
dorsal  outline  of  head  nearer  horizontal,  and  the  lower  jaw  longer 
than  in  l\  bensa^.  Eye  midway  between  tip  of  snout  and  border  of 
opercle.  Jaws  equal;  maxillary  extending  to  a  point  below  anterior 
edge  of  pupil,  the  posterior  edge  broad,  rounded  and  not  sheathed  by 
preorbital.  Teeth  villiform,  in  bands  on  jaws,  vomer,  and  palatines. 
Pseudobranchise  large;  gillrakers  1+12,  short,  flat,  and  stout,  the  one 
on  upper  arch  preceded  by  5  broad  knobs.  Air-bladder  large.  Peri- 
toneum silvery.  Coeca  apparently  5.  Barbels  extending  posteriorly 
to  edge  of  preopercle.  Preopercle  smooth;  opercle  with  a  broad,  y^vy 
flat  spine  at  angle.  Head,  including  snout,  maxillary,  throat  and  chin 
completely'  scaled;  scales  of  body  weakly  ctenoid;  2  rows  between  lat- 
eral line  and  dorsals,  6  between  lateral  line  and  anal;  soft  dorsal,  anal, 
and  caudal  with  fine  scales.  Pores  of  lateral  line  with  5  or  6  branches. 
First  dorsal  spine  minute,  embedded;  the  second  longest,  1 J  in  head, 
not  extending  to  tips  of  other  spines  when  fin  is  depressed.  Height 
of  .soft  dorsal  2i  in  head,  the  first  ray  simple.  Origin  of  anal  below 
third  or  fourth  dorsal  ray,  its  height  equal  to  that  of  soft  dorsal. 
Caudal  deeply  notched,  the  lobes  acutely  pointed,  the  upper  longer,  1^ 
in  head.  Pectorals  and  ventrals  extending  an  equal  distance  poste- 
riorly, li  in  head. 

Color  in  spirits  dusky  above,  light  below;  dorsal  fins  edged  with 
dusky;  caudal  with  6  oblique,  dusky  bars,  those  oii  lower  lobe  the 
more  prominent.     Belly  probably  silvery  in  life. 

We  have  one  specimen  of  this  rare  species  measuring  175  mm.  in 
length,  from  Wakanoura.  It  is  otherwise  recorded  from  Nagasaki 
and  from  Canton. 

U.  vittatus  differs  from  this  species  in  having  smaller  scales  (35),  a 
shorter  snout,  a  narrow  yellow  stripe  along  side  of  body,  and  a  con- 
spicuous, broad,  subterminal  black  band  on  lower  lobe  of  caudal. 
Belly  sulphur  yellow  in  life. 
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U.  arge  of  the  Hawaiian  Islands,  a  form  resembling  U.  subvittatus^ 
especially  in  having  a  barred  caudal,  differs  in  the  smaller  scales  (40) 
and  shorter  and  more  rounded  snout.  In  this  species  the  belly  is 
silvery. 

{sniviitatus,  partly  striped.) 

SUMMARY. 

Family  Mullid^s. 
1.  Pfeudupeneiis  Bleeker,  1862. 

1.  moana  Jordan  and  Seale,  1906. 

2.  ischyrus  Snyder,  1906,  Tokyo. 

3.  8piluru8  (Bleeker)  1854;  Wakanoura,  Nagasaki. 

4.  barberinus  (Lac^pfide),  1802. 

5.  indicus  (Shaw),  1803. 

6.  chrysopleuron  (Temminck  and  Schlegel),  1845;  Wakanoura,  Tokyo. 

7.  pleuro8pilo8  (Bleeker),  1853. 

g.  Mulloides  Bleeker,  1848. 

8.  japonicus  (Houttuyn),  1782;  Misaki. 

S.   Upeneus  Cuvier,  1829. 

9.  bensasi  Temminck  and  Schlegel,  1845;  Tokyo,  Wakanoura,  Nagasaki. 

10.  atUphureus  Cuvier  and  Valenciennes,  1829. 

11.  traguLa  Richardson,  1846. 

12.  subviUatus  (Temminck  and  Schlegel),  1845;  Wakanoura. 
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A  REVIEW  OF  THE  BATS  OF  THE  GENUS  HEMIDERMA. 


By  Walter  L.  Hahn, 

FeUmv  in  Indiana  University ^  Bloomington,  Indiana. 


Apparently  the  first  published  account  of  bats  which  can  be  defi- 
nitely referred  to  this  genus  is  that  given  by  Albert  Seba  in  his 
Locupletissimus  rerum  naturaliura  Thesaurus  published  in  Amsterdam 
in  1734.  His  description,  under  the  name  of  Vespertilio  aniericanvs 
vulgaris^  might  be  applicable  to  any  one  of  a  number  of  species  of 
leaf-nose  bats,  and,  indeed,  was  supposed  for  more  than  a  century  to 
refer  to  a  species  of  another  genus;  but  fortunately  his  original  speci- 
mens are  still  preserved  in  the  British  Museum «  and  their  accurate 
identification  is  possible. 

Seba's  name  is  not  binomial  and  has  no  standing  at  present  in 
zoological  nomenclature,  but  his  description  and  figure  were  the  basis 
for  the  Linnean  species,  Vespertilio  p&rspiclllatus^  and  hence  the 
rediscovery  of  the  original  specimens  is  of  very  great  importance. 

DISTRIBUTION. 

Bats  of  the  genus  Hemidemia  are  found  in  practically  all  parts  of 
tropical  and  subtropical  America,  including  the  West  Indies.  They 
seem  to  be  rare  in  these  islands,  as  the  extensive  collections  of  West 
Indian  bats  in  the  United  States  National  Museum  contain  no  repre- 
sentatives of  the  genus.  Three  specimens  from  the  island  of  Kedonda 
are  in  the  collections  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, and  the  only  additional  records  of  which  I  have  any  knowledge  are 
those  given  by  Dobson  for  Grenada  and  Jamaica.  The  most  southern 
locality  of  which  1  have  any  record  is  Sapucay  in  central  Paraguay, 
and  the  most  northern  is  the  State  of  Colima  on  the  wCvst  coast  of 
Mexico.  Throughout  most  of  this  immense  area  some  form  of  the 
genus  appears  to  be  one  of  the  most  common  bats,  and  there  are  few 
local  lists  that  do  not  record  it. 


'Thomas,  Pro<-.  Zool.  Soc,  Lond.,  1892,  p.  ^.r^^e^byi^OOOX^ 
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HABITS. 

In  common  with  most  other  bats  the  habits  of  the  Hemidermas  9X% 
not  well  known.  Charles  Darwin  writing  of  H.  perspicillatmn^  says: 
"On  entering  an  old  limekiln  in  the  middle  of  the  day  1  disturbed  a 
considerable  number  of  them;  they  did  not  seem  to  be  much  incom- 
moded by  the  light,  and  their  habitation  was  much  less  dark  than  that 
usually  frequented  by  these  animals."  The  eaves  of  houses  and  attics 
are  not  infrequently  chosen  as  roosting  places,  though  caves  and  hol- 
low trees  are  also  utilized.  A  collector  who  obtained  some  of  these 
bats  for  the  U.  S.  National  Museum  in  northern  Ecuador  has  recorded 
on  his  labels  that  some  of  the  specimens  were  taken  *' under  stones  in 
the  ditch."  Another  collector  smoked  more  than  a  hundred  bats  of 
several  species  out  of  two  hollow  trees  on  the  Tesechoacan  River  in 
Vera  Cruz,  and  among  the  number  were  sixty-eight  specimens  of  the 
form  IL  p,  aztecxim.  Mr.  E.  T.  Giers,  who  collected  in  Trinidad, 
records  that  these  bats  ''roost  in  houses — bite  animals."  Whether 
this  last  observation  is  correct  I  am  unable  to  say. 

The  breeding  period  is  somewhat  extended  and  probably  lasts 
through  half  the  year  or  even  more.  Messrs.  Nelson  and  Goldman 
took  half -grown  individuals  and  pregnant  females  of  H.  p,  aztecum  at 
Tuxtepec,  Mexico,  on  April  12  and  22,  and  half-grown  young  at  the 
same  place  on  October  24.  In  Ecuador  young  were  taken  at  an  eleva- 
tion of  3,500  feet  on  March  14,  while  females  containing  small  embryos 
and  individuals  three-fourths  grown  were  taken  at  Trinidad  on  June  13. 
Nothing  is  known  of  the  habits  or  breeding  season  of  the  smaller  spe- 
cies suhirnfum  and  castaneum. 

The  young  acquire  man}^  of  the  adult  characteristics  very  early  and 
measurements  can  not  be  relied  upon  to  determine  age.  Measure- 
ments for  a  specimen  from  Vera  Cruz  (Cat.  No.  123764,  U.S.N.M.), 
which  appears  to  be  only  a  few  days  old,  are  as  follows:  Hind  foot, 
13  mm.;  forearm,  37;  tibia,  17;  ear,  18;  nose-leaf,  7;  thumb,  12. 
The  milk-dentition  is  just  coming  into  place  in  the  upper  jaw,  while 
in  the  lower  jaw  none  of  the  teeth  have  cut  the  gum,  though  the 
canines  and  first  premolars  are  visible  through  it. 

VARIATION. 

The  variations  within  the  several  species  of  the  genus  are  consider- 
able and  affect  practically  all  of  the  characters.  Color  variations  are 
so  great  as  to  almost  exclude  the  v^alue  of  color  for  specific  deter- 
mination. In  one  form  (//.  p,  aztecum)  the  color  ranges  from  dull 
sooty  black  to  a  bright  ferruginous.  In  the  other  forms  the  observed 
variations  are  not  quite  so  great.     Considerable  variation  is  also  found 

«  Under  the  name  of  Phyllostoma  grayi  Waterhouse,  Mammalia  of  the  Voyage  of 
the  Beagle,  1839,  p.  3. 
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in  cranial  and  dental  characters.  Two  skulls  from  MaranhSo,  Brazil 
(Cat.  Nos.  104575 ^nd  104518,  U.S.N.M.),  differ  so  much  in  size  and 
proportions  that  I  should  be  inclined  to  regard  them  as  belonging  to 
different  species  if  there  were  not  intermediate  specimens  which  bridge 
the  difference. 

NOMENCLATURE. 

The  following  generic  and  specific  names  have  oeen  used: 

GENERIC  NAMES. 

Vespertilio  Linnaeus,  Syst.  Nat.,  10th  ed.,  p  31.  Linnseus  included 
perspicillatum  in  the  genus  Vespertilio  in  common  with  all  other  bats. 

PhyUost<rtna  Lacepede,  Tabl.  Divis.  Sous  divis.  Ordres  et  Genres 
Mamm.,  1799,  p.  16.  This  genus  was  established  for  certain  of  the 
leaf-nosed  bats,  and  Ilevuderma  was  at  first  included  in  it. 

CaroUia  Gray,  Mag.  Zool.  and  Bot.,  II,  1838,  p.  488.  Gray  con- 
stituted this  genus  for  the  reception  of  ^^Carollia  braziliensis^^  and 
''^ PhyUostoma  hrdchyotum  Pn  Max."  It  has  been  generally  assumed 
that  C,  brazil ie7uns  and  P.  hrachyotujti  are  synonyms.  Gray,  however, 
applied  the  name  hraziliensis  in  manuscript  to  a  species  of  the  genus 
Tonatia^  probably  basing  it  on  the  same  specimen  that  C.  hrazilien^h 
was  founded  upon,  and  as  it  is  the  first-named  species  it  appears  that 
CaroUia  should  rather  be  considered  a  synonym  of  Toriatia.  How- 
ever, the  question  does  not  affect  nomenclature  as  CaroUia  is  pre- 
occupied by  Carolia^  Cantraine,  a  genus  of  Mollusca. 

Hemiderma  Gervais,  Exped.  du  Comte  de  Castlenau,  Zoologie,  p.  43, 
1855.  This  name  was  proposed  with  Ilemidervia  hrevicaudum  Wied 
{=H.  perspicillatum)  as  the  type.  Although  Gervais  figures  the 
skull  of  a  specimen  from  Bahia  with  complete  zygomatic  arches,  his 
description  is  otherwise  correct  and  applicable  to  this  species  and 
Ilemiderma  must  stand  as  the  valid  name  of  the  genus. 

Rhinops  Gray,  Proc.  Zool.  Soc,  Lond.,  1866,  p.  115.  In  this 
instance,  as  in  many  others,  Gray  failed  to  distinguish  between  generic 
and  specific  characters  in  his  diagnosis  and  the  description  is  in  itself 
not  determinable.  Dobson,  however,  pronounced  the  type-specimen 
of  Rhinops  mino7\  which  was  made  the  basis  of  thegenus,  to  be  CaroUia 
hrevicavda  {=11.  perspicillatum).  This  opinion  has  been  confirmed 
by^  Mr.  Genit  S.  Miller,  jr.,  who  has  kindly  reexamined  the  specimen 
for  me. 

SPECIFIC  NAMES. 

perspicillatum  {Vespertilio)  Linnaeus,  Syst.  Nat.,  10th  ed.,  p.  31. 
This  is  the  valid  name  for  the  South  American  form. 

brevicatidum{IIemider?n  a)  Wied,  Schinz'of  Thierreich,  1, 1821,  p.  164. 
This  name  was  in  current  use  for  the  South  American  species  (and 

ol  follow  current  usage  in  considering  CaroUia  and  CaroHa  to  be  the  same  name. 
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generally  for  all  the  forms  of  the  genus)  for  eighty  years.  The  redis- 
covery of  Seba's  specimens  have  shown  that  the  name  is  a  synonym 
for  per»plcillatum . 

hrachyotvm  {Phyllostoiua)  Wied,  Schinz'  Thierreich,  I,'  1821,  p.  164. 
This  name,  originally  proposed  on  the  same  page  as  the  precexiing, 
has  been  variously  accredited  to  Wied's  Beitrage  zur  Naturgeschichte 
Brasiliens  (1826)  and  to  Burmeister's  Thiere  Brasiliens  (1864).  The 
type  could  not  be  found  by  Professor  Peters  in  1865,  and  he  wai>  in 
some  doubt  as  to  whether  the  name  was  intended  to  refer  to  this  species 
or  to  another.  It  appears  to  me  that  it  was  undoubtedly  founded  upon 
a  dark  phase  of  the  same  species  as  hrevtcaudum^  and  therefore  it  is 
also  a  synonym  for  IL  persplcill^tum.  Indeed,  it  is  diflScult  to  tell 
from  the  lengthy  description  given  by  Wied  in  his  Naturgeschichte  just 
what  differences  he  thought  he  distinguished  between  the  two  species. 

mricinas  {Vaynpyrxis)  Spix,  Simiar.  et  Vespert.  Brasil,  1823,  p.  65, 
pi.  XXXVI,  figs.  2  and  6.'  One  figure  which  Spix  gives  of  his  Vam- 
pyrus  sm'iciiius  appears  to  be  a  Bemiderma^  while  the  other,  which  he 
referred  to  the  same  species,  is  apparently  a  Glossophaga,  Professor 
Peters  examined  the  type  which  was  from  Rio  de  Janeiro,  and  pronounes 
it  to  be  a  CaroUla  hr(^ricatida  {=  Ileiyii derma  per spici Upturn).  The 
artist  figured  the  skull  with  a  complete  zygomatic  arch,  although  the 
text  expressly  states  that  the  zj^goma  is  incomplete. 

grayi  (Phyllostoina)  Waterhouse,  Voyage  of  the  Beagle,  1839, 
Zoology,  p.  3,  pi.  II.  Waterhouse  based  his  description  upon  specimens 
from  Pernambuco.  Peters  and  Dobson  both  place  the  name  in  sjmon- 
ymy  with  O,  ht'&incauda  (=  //.  perspicillutuvi), 

calmraturn  {Phyllostmna)  Wagner,  Archiv  f.  Naturgesch.,  I,  1843, 
p.  366.  The  first  publication  of  this  name  has  been  generally  accredited 
to  the  transactions  of  the  Munich  Academy,  V,  1847,  though  in  this  cita- 
tion Wagner  refers  to  the  original  description  in  the  Archiv  for  1843, 
The  type  was  from  Brazil  and  the  principal  character  noted  is  the 
extremely  long  calcar.  Peters  reexamined  the  specimen  and  found 
that  what  Wagner  mistook  for  the  calcar  was  in  reality  a  portion  of 
the  interfemoral  membranes  which  had  become  wrapped  up  in  a  stiff 
roll.  On  softening  the  membrane  the  calcar  was  found  to  be  7  mm. 
instead  of  28,  as  given  by  Wagner. 

vemicata  (Arctibem)  Gray,  List  Mam.  Brit.  Mus.,  1843,  p.  19. 
This  name  was  first  published  by  Gray  in  the  ''List"  without  any 
description  and  with  the  habitat  given  as  South  America.  In  1844  he 
republished  the  name,^  placing  the  species  in  the  genus  Carollia  and 
stating  that  it  differs  from  C.  hrachyotis  in  the  larger  ears  and  ovate, 
triangular,  acute-tipped  tragus.  Dobson  and  Peters  both  examined 
the  type  and  pronounce  it  to  be  hrevicaudum  (=per8pt€illatum). 

«  Voyage  of  the  Sulphur,  Mamm.,  1844,  p.  20,  pi.  viu,  fig.  3. 
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Mr.  Gerrit  S.  Miller,  jn,  recently  reexamined  the  specimen  and 
made  the  following  notes:  ''Adult  skin,  with  the  skull  removed  but 
not  cleaned.  Color  rather  dark,  in  no  way  characteristic.  Forearm, 
38.5  mm.;  third  finger,  82;  foot,  11.8;  tibia,  16;  upper  tooth  row, 
7.4."  The  small  size  here  given  would  seem  to  indicate  that  the  speci- 
men may  actually  be  a  representative  of  a  small  South  American  form 
allied  to  subrufu77i,  but  in  the  absence  of  more  definite  data  in  regard 
to  locality  and  skull  characters  it  seems  best  to  regard  the  name,  at 
present,  as  a  synonym  of  perspicillatmn. 

hieolor  {PhyUostotna)  Wagner,  Schreber's  Saugeth.,  Suppl.,  1, 1844, 
p.  400.  Wagner  here  renames  the  Vampyrus  soricinvs  of  Spix  (ante- 
dated by  PhyUostoma  Horicinurri  Geoffroy.)  His  description  does  not 
show  any  characters  by  which  the  species  can  be  distinguished  from 
P,  hremcaiidum  Wied  which  is  described  on  the  next  page.  The  type 
was  from  Brassil  and  the  name  is  a  synonym  for  pei'HpicUlatum 

dzteca  {CaroUia)  Saufisure,  Rev.  et  Mag.  Zool.,  2me.  ser.,  XII,  1860, 
p.  480,  pi.  XX,  figs.  1,1a.  Saussure  described  this  form  from  "Tropi- 
ical  and  Temperate  Mexico,"  giving  as  the  principal  character  a 
lanceolate  and  pointed  antitragus.  After  examining  specimens  of  the 
genus  from  Mexico  I  cannot  regard  this  character  as  having  any  value. 
The  figure  which  Saussure  gives  of  the  tragus  appears  to  have  been 
drawn  from  memory  some  time  after  the  specimens  were  last  examined, 
while  the  figure  of  the  feet  resembles  those  of  a  Ghssophaga.  His 
measurements,  however,  serve  to  identify  the  species  as  the  largest 
form  of  the  genus  known  from  Mexico.  Peters,  Dobson,  and  others 
have  considered  this  to  be  identical  with  the  South  American  species. 
SufiScient  material  is  now  at  hand  to  show  conclusively  that  it  is  a 
well-marked  form,  much  larger  than  the  South  American  bat,  though 
connected  with  it  by  intermediate  forms  in  Central  America.  Azteca 
therefore  stands  as  the  valid  name  for  a  form  which  is  here  recognized 
as  a  sub-species  of  perspiciUatum, 

minor  {Rhinops)  Gray,  Proc.  Zool.  Soc,  1866,  p.  115.  No  specific 
characters  were  given  by  Gray,  but  a  new  genus  (Bkuwps)  was  estab- 
lished and  the  type  of  the  genus  was  given  as  ^^  Hhmops  minor  sp. 
nov."  Mr.  Miller  has  recently  reexamined  the  type  for  me  and 
made  the  following  notes  upon  it:  "Type  (49.  10.  15.  13.).  [British 
Museum  of  Natural  History,]  Very  young,  milk  incisors  in  place 
and  permanent  cheek-teeth  not  fully  grown.  Forearm,  35.5  mm. ;  foot, 
11.7;  tibia,  14.2.  Color  rather  dark,  in  no  way  characteristic."  The 
specimen  was  from  Brazil  and  the  name  is  a  synonym  of  perspi- 
czUatum. 

castaneum  {Carollia)  H.  Allen,  Proc.  Amer.  Philos.  Soc,  XXVIH, 
1890,  p.  19.  This  species,  based  upon  a  single  alcoholic  specimen, 
has  been  generally   recognized   by  mammalogists.     The  species  has 
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since  been  erroneously  recorded''  from  Panama,  but  an  examination 
of  the  specimens  on  which  this  record  was  based  shows  that  they 
belong  to  the  form  aztecnm^  and  the  type,  which  is  from  Costa  Rica, 
remains  unique. 

s^tbrufum  \llemid«rfna)  Hahn,  Proc.  Biol.  Soc.  Wash.,  XVIII,  1905, 
p.  247.  This  name  was  proposed  for  the  smaller  species  known  from 
Mexico.  As  mentioned  in  the  original  description,  it  does  not  appear 
to  intergrade  with  any  other  known  form  and  must  be  regaixied  as  a 
distinct  species. 

MATERIAL. 

In  the  preparation  of  this  paper  374  specimens  have  been  examined, 
most  of  which  are  in  the  collections  of  the  I  - .  S.  National  Museum. 
My  thanks  are  due  to  Dr.  C.  Hart  Merriam,  Chief  of  the  Biological 
Survey,  U.  S.  Department  of  Agriculture;  to  Dr.  J.  A.  Allen,  Curator 
of  Birds  and  Mammals  in  the  American  Museum  of  Natural  History; 
to  Mr.  Samuel  Henshaw,  Curator  of  the  Museum  of  Comparative 
Zoology,  Cambridge,  Massachusetts,  and  to  Mr.  J.  A.  G.  Rehn,  of 
the  Academy  of  Natural  Sciences,  of  Philadelphia,  for  the  loan  of 
specimens. 

Genus  HEMIDERMA. 

Size  medium,  but  heavily  built;  tail  short,  entirely  enclosed  in  the 
interfemoral  membrane  excepting  the  tip  which  forms  a  little  knob 
on  the  upper  surface;  free  border  of  interfemoral  membrane  deeply 
notched;  ears  moderate;  nose-leaf  thick  and  broad;  chin  with  a  large 
wart  in  the  center  and  a  V-shaped  double  row  of  smaller  warts  on  the 
sides. 

Skull  heavily  built;  zygomatic  arches  incomplete;  palate  prolonged 
backward  in  center  beyond  the  line  of  the  teeth,  forming  a  sort  of  a 

tubular  projection.  Dental  formula  i.  |=|,  c.  }-},  p.  l^.U.^^^2. 
Middle  upper  incisors  inclined  toward  each  other  at  the  tips,  outer 
ones  mmute;  middle  lower  incisors  notched.  Molars  with  a  single 
internal  cusp. 

HEMIDERMA  PERSPICILLATUM  (Linnaeus). 

VespertUio  perspicillatus  Linnaeus,  Syst.  Nat.,  10th  ed.,  1758,  p.  31  (based  on    TW 
perUUoamer^canu.  vulgaris  Skba,  Locupl.  rer.  nat.  Thes.,  1734,  p  90) 
^yUostoma  hmiicaudum  Wied,  Srhinz'  Thierreich,  I,  1821    p   164 
Phyllosloma  brachjotos  Wied,  Schinz'  Thierreich,  I,  1821    p   164 

2aLdT""  """""'  '"''  '*'"^'"  ''  '^"'P^^*-  ^"^^'•'  1^2'^'»  P-  ««'  P«-  --«vi,  fi^. 

PhyUostoma  brevieaudum  Wied,  Beitr.  z.  Naturgeech.  Brasil     II    1825    n    1Q.> 
Wagner,  Suppl.  Schreb.  Saugeth.,  I,  1844,  p.  401-  V    l^    '  aZ,      n'  ^" 
Thiere  Braail.,  1864,  p.  41.  ^  '      '       ^*  P-  «36.— Burmkistkr, 

■ Digitized  by  LjOOQIC 

« Bangs,  Bull.  Mus.  Comp.  Zool..  XLVl,  p.  213,  Jan.,  1906. 
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PhyUogtema  ffrayi  Waterhousb,  Voyage  of  the  Beagle,  Mamm.,  1839»  p.  3,  pis.  xi 
and  XXX v; 

PhyUo9kmia  lanceolatum  Temminck  (mee. );  Gray,  List  Mamm.  Brit.  Mus.,  1843, 
p.  20. 

Phyllosioma  ccUcaralum  Wagner,  Archiv  f.  Natui^gesch. ,  I,  1843,  p.  366. 

CaroUia  vtrrucaia  Gray,  Voyage  of  the  Sulphur,  '^lamm.,  1844,  p.  20,  pi.  vii. 

Hemiderma  hrevicaudum  Gervais,  Exped.  du  Ck>mte  de  Castlenau  Amer.  Sad., 
Mamm.,  1865,  p.  43,  pi.  vii. 

CaroUia  brevicauda  Pkfers,  Monatsb.  k.  Preus.  Akad.,  Berlin,  1865,  p.  519. — ^Dob- 
w)N,  Cat.  Chirop.,  1878,  p.  493. 

Rhinops  minor  Gray  J  Proc.  Zool.  See.  Lond.,  1866,  p.  115. 

Hemiderma  jjerspicUlatum  TaoM AS,  Ann.  and  Mag.  Nat.  Hist.,  VIII,  1901,  p.  192, 

Hemiderma  tricolor  Miller,  Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  408. 

Type-locality. — Not  known.  The  type-specimen,*  a  young  female, 
is  in  the  British  Museum  of  Natural  History,  Lidth  de  Jeude  collec- 
tion, and  is  probably  from  northern  South  America. 

Geographic  distribution. — Probably  the  whole  of  tropical  and  sub- 
tropical South  America,  Trinidad,  the  Lesser  and  perhaps  the  Greater 
Antilles.  The  southern  limit  of  its  range,  so  far  as  known,  is  Sapu- 
cay,  Paraguay.  The  species  has  been  taken  at  sea  level  within  two 
degrees  of  the  equator  and  at  an  elevation  of  3,500  feet  in  the  same 
latitude.  The  northern  limit  may  be  considered  to  be  Panama,  where 
it  begins  to  intergrade  with  the  subspecies  aztecum. 

Characters, — Size,  intermediate  between  TL  p,  aztecum.  and  H,  svh- 
rufuvi^  nearest  the  former;  external  edge  of  maxillary  tooth-row  only 
slightly  concave  (never  with  an  angular  curve);  teeth  moderately 
heavy;  mandibles  and  mandibular  teeth  light. 

Pelage. — The  character  of  the  pelage,  as  well  as  its  color,  is  ex- 
tremely variable.  In  general  the  color  Is  darker  than  in  any  other 
form  of  the  genus,  and  fewer  individuals  in  the  red  phase  are  to  be 
found,  while  none  that  1  have  seen  have  the  bright  ferruginous  tinge 
observable  in  some  of  the  specimens  of  aztecum.  Ileniiderma  tricolor 
was  founded  on  specimens  from  Paragua}'  '^similar  to  Hetniderma 
perspicillatum ^  but  with  fur  longer  and  more  silk}'^  in  texture  and  the 
three  color-bands  on  the  hairs  of  the  back  strongly  contrasted."* 
These  characters,  however,  do  not  prove  to  be  distinctive,  as  the  type 
of  //.  tricolor'  can  be  almost  exactly  matched  by  specimens  at  hand 
from  Brazil,  Trinidad,  and  Costa  Rica,  while  two  skins  from  Paraguay 
have  short  fur,  reddish  in  color,  and  without  strongly  contrasted  color- 
bands. 

Fur  and  membranes, — Membranes  blackish  in  color;  interfemoi-al 
membrane  sparsely  furred  at  the  base  above  and  below,  with  a  few 

<»Mr.  GerrittS.  Miller,  jr.,  has  recently  examined  the  type  and  made  the  follow- 
ing notes  upon  it:  Female,  not  fully  adult.  Finger-jointa  not  perfect,  hut  milk- 
dentition  all  gone.  Head  and  bo<ly,  Ho  mm.;  tibia,  17;  foot,  11.5;  forearm,  39.4; 
thinl  finger,  82;  ear,  from  crown,  13.4;  tlmmb,  11,4.  Digitized  by  V^OOgie 

«> Miller,  Proc.  Acad.  Nat.  Sci.,  1902,  p.  408. 
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minute  hairs  also  scattered  over  the  distal  portion;  legs  and  feet 
thinly  covered  with  hairs,  a  number  of  stiff  hairs  at  the  base  of  the 
claws;  forearms  densely  furred  at  base,  the  fur  gradually  becoming 
shorter  and  more  sparse  distally;  base  of  thumb  well  covered  with 
short  hairs.  Wing  membranes  from  front  of  tarso-tibial  joint,  on  a 
level  with  calcar. 

Ear  and  tra^tus. — Ears  rather  short  and  broad;  anterior  edge 
strongly  and  evenl}^  convex;  posterior  edge  slightly  concave  in  its 
upper  two-thirds;  outer  side  densely  furred  at  base,  naked  at  tip; 
internal  side  thinly  haired  at  base;  no  distinct  antitragus.  Tragus 
variable,  but  usually  acutely  pointed;  external  edge  with  a  more  or 
less  evident  notch  about  one  millimeter  from  the  tip  and  three  small 
lobes  lower  down,  the  upper  one  sometimes  indistinct,  the  second 
thickened  and  glandular;  internal  edge  slightly  convex  with  a  gland- 
ular swelling  along  the  upper  part. 

Nose-leaf. — Nose-leaf  broad,  thick,  tapering  very  sharply  from  the 
middle  half  to  the  tip,  covered  on  both  sides  with  minute  hairs. 

Shull  and  teeth, — Skull  of  medium  size,  but  rather  heavily  built; 
brain-case  rising  abruptly  from  rostrum,  broadly  arched  and  wide, 
but  not  so  wide  relatively  as  in  11,  subrufiim;  interorbital  constriction 
not  pronounced;  rostrum  generally  broad  and  flat,  in  certain  specimens 
from  Maranhao,  Brazil,  it  is  markedly  narrow  and  pinched;  teeth 
moderately  heavy;  the  second  upper  premolar  with  a  posterior  elon- 
gation which,  however,  does  not  form  a  distinct  heel  or  secondary 
cusp;  teeth  placed  closely  together,  but  not  overlapping;  line  of 
maxillary  tooth-row  not  sharply  curved;  last  upper  molar  with  or 
without  a  distinct  posterior  cusp.     Mandibles  light. 

Specimens  examined. — Total  number  145,  from  the  following 
localities: 

Paraguay:  Sapucay,  23. 

Brazil:  Sao  Paulo,  San  Sebastio,  2;  Maranhgo,  10;  Purus  River,  1. 

Trinidad:  80. 

Venezuela:  Maripa,  2;  Ciudad  Bolivar,  2;  San  Julian,  2. 

Ecuador:  Paramba,  5;  Pambilar,  4;  San  Javier,  4. 

British  Guiana:  Berbice,  3. 

Colombia:  Santa  Marta,  10. 

West  Indies:  Redonda,  3. 

Hemarks. — This  species  appears  to  be  the  most  generalized  of  any 
of  the  genu^.  Although  the  mnge  here  given  includes  practicallv  all 
of  South  America,  it  is  impossible  to  separate  it*  into  more  than  one 
form  on  the  basis  of  the  material  now  at  hand.  Specimens  from 
Pamguay  have  a  slightly  smaller  average  size  than  those  from  farther 
north  and  also  an  average  difference  in  color;  but  these  differences  are 
bridged  ))y  one  or  two  specimens.  The  ten  specimens  at  hand  from 
Maranhao,  Brazil,  show  a  very  great  cranial  variation,  and,  were  there 
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DO  intermediates,  I  should  untiesitatingly  say  that  the  extremes  belong 
to  two  distinct  species.  The  Ecuador  specimens  also  show  some 
variation  from  those  from  other  localities,  the  rostrum  being  very 
broad  and  short,  with  the  brain-case  long  and  expanded  basally. 
Skulls  of  the  two  specimens  seen  from  British  Guiana  are  larger  than 
any  others  from  South  America,  and  in  this  respect  approach  the 
subspecies  aziecum.  Two  adult  specimens  from  the  island  of  Redonda 
closely  resemble  those  from  Trinidad,  whence  they  have  undoubtedly 
been  derived. 

Table  of  average  skin  measuremeiUa,  in  miUimeters^  of  Hetnidertna  pergpiciUaium, 
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Table  of  average  cranial  meaturements^  in  millimeters^  of  Hemiderma  perspicillatum. 
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«As  defined  by  Thoma.s. 


HBMIDERMA   PERSPICILLATUM   AZTECUM   (Saussure). 

CaroUia  azteca  Saussurb,  Rev.  et  Mag.  Zool.,  2me  ser.,  XII,  1860,  p.  480,  pi.  xx, 
%.  1. 

CaroUia  brericauda  Peters,  Monatsber.  K.  Preus  Akad.,  Berlin,  1865,  p..  520. — 
DoBBON,  Cat.,  1875,  p.  492.— Trodessart,  Cat,  1897,  p.  156. 

Hemiderma  brevicauda  Miller  and  Rehn,  Proo.  Boat.  8oc.  Nat.  Hist.,  XXX,  1901, 
p.  283. 

Hemidenna  pentpicillatuni  Elliot,  Pub.  Field  Col.  Mus.,  Zool.  Ser.,  IV,  Pt.  2,  p. 
668,  figp.  141,  and  cxv;  Zool.  Ser.,  VI,  p.  515.  r  ^^r^^l^ 

Digitized  by  VjOOv  IC 

Type-localitt/. — Temperate   and    tropical   Mexico.     Not    definitely 
known. 
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Geographic  distribution, — The  hot,  humid  regions  of  southern  Mex- 
ico and  Central  America  from  Panama  as  far  north  as  Orizaba;  exact 
limits  of  distribution  not  known. 

Characters.— The  largest  known  form  of  the  genus  (forearm,  42-44 
mm.;  skull  about  23  mm.);  skull  large  and  massive,  with  high,  broad 
brain  case,  and  heavy  teeth;  ear,  nose  leaf,  and  tragus  high,  thick, 
and  heavy. 

Pelage, — Fur  dense,  but  short.  Color  more  variable  than  in  any  of 
the  other  forms  of  the  genus.  Some  specimens  from  the  lowlands  of 
the  Rio  Tesechoacan,  in  southern  Vei-a  Cruz,  are  bright  ferruginous 
in  general  appearance,  the  hairs  being  darker  (near  the  mars  brown 
of  Ridgway)  on  the  basal  third,  the  central  band  having  the  char- 
acteristic color,  and  this  in  turn  being  minutely  tipped  with  bright 
chestnut.  Other  specimens  from  the  same  locality  are  much  darker 
in  color.  Skins  from  Tnxtepec,  Oaxaca,  have  the  proximal  color  band 
buffy  white,  and  this  is  concealed  by  about  4  mm.  of  bright  hazel, 
which  gives  the  predominant  tint  to  the  fur  when  not  disarranged. 
Certain  specimens  from  Costa  Rica  are  still  darker,  having  the  basal 
and  outer  bands  of  a  sooty  color  near  the  clove  brown  of  Ridgway, 
while  the  central  band  is  grayish  white. 

Membratieii, — The  membranes  differ  in  no  essential  manner  from 
t^^pical  H,  perspicillatuDU 

Ear  and  tragus,  —The  ear  is  higher  than  in  the  typical  form,  with 
the  anterior  edge  less  convex  and  the  tip  less  broadly  rounded. 
Tragus  slightly  higher  and  broader. 

Nose  leaf. — The  nose  leaf  is  wide  and  tapers  more  gradually  to  the 
tip  than  in  //.  persplcilloMvm. 

Skull  and  teeth. — Skull  long  and  heavy,  with  a  high,  broadly  arched 
brain  case,  which  slopes  gradually  to  the  elongated  and  broad  rostrum; 
palate  broad;  basal  region  of  the  skull  massive;  interorbital  constric- 
tion angular;  zygomatic  process  of  the  maxillary  heav3^  Teeth  large, 
but  the  internal  cusps  of  the  molars  relatively  small;  canines,  premolars, 
and  middle  incisors  very  heavy ;  internal  cusps  of  the  first  molar  rounded 
and  less  angular  than  in  perspicillatum. 

Specimens  eamnined,— Total  number  177,  from  the  following  locali- 
ties; 

Panama:  Panama,  7;  Boqueron,  6;  Colon,  9. 

Costa  Rica:  Monte  Redondo,  3;  Juan  Vinas,  2;  San  Sebastian,  2. 

]S4caragua:  Escondido  River,  50  miles  from  Bluefields,  12. 

Mexico:  Apazote  near  Yohaltun,  Campeche,  2;  Jaltipan,  13;  Rio 
Tesechoacan,  near  Perez,  Vera  Cruz,  68;  Buena  Vista,  1;  Tuxtepec, 
Oaxaca,  51. 

EemarlcH.—'' CarolUa  aztecum'"  was  described  by  Saussure  from 
'^temperate  and  tropical  Mexico,'^  the  principal  character  assigned  to  it 
bemg  a  ^'  lanceolate  and  pointed  antitragus.'^     This  was  doubtless  due 
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to  the  drying  of  the  skins  in  an  abnormal  position,  as  he  himself  sug- 
gests, for  I  have  not  seen  any  such  character  in  the  specimens  exam- 
ined. His  figures  of  the  tragus  and  of  the  legs  and  membranes  are 
characterless.  But,  fortunately,  his  measurements  serve  to  show  that 
the  species  he  had  was  neither  »ubrufufn  nor  castaneitm^  and  the  name 
is  therefore  adopted  for  the  only  other  known  form  from  that  region. 
No  definite  type  locality  b*  assigned  in  the  original  description,  which 
implies  that  specimens  were  examined  from  more  than  one  locality. 
Among  the  specimens  examined  by  the  present  author  those  from  the 
lowlands  of  the  eastern  coastal  region  of  southern  Mexico  show  the 
greatest  amount  of  differentiation  from  the  typical  perspicillatum^ 
and,  as  it  seems  quite  probable  that  some  of  Saussure's  specimens  may 
have  come  from  that  region,  specimens  from  Rio  Tesechoacan,  near 
the  town  of  .Perez,  in  Vera  Cruz,  are  assumed,  for  the  purposes  of  this 
paper,  to  be  typical. 

Central  American  specimens  are  intermediate  between  those  from 
Vera  Cruz  and  Oaxaca  and  those  from  South  America.  Should  the 
accumulation  of  more  material  from  that  region  show  that  these  dif- 
ferences are  marked  and  constant  it  may  become  necessary  to  separate 
them  as  another  subspecies,  but  such  a  course  does  not  seem  advisable 
at  the  present  time  in  view  of  the  great  variations  which  are  found 
among  specimens  from  the  same  locality. 

Average  skin  measurements,  in  millimelerSj  of  Ilemidemia  perspicillatum  aztecum. 


LocAtlty- 


Colon,  Panama 

Puiama,  Panama 

Nicara^a 

Rio  Tesechoacan,  Vera  Cruz, 

Turtepec,  Oaxaca 

Apazote,  Campeche 

JaJtipan 


12,4 

7. 1     19. 8  , 

12 

7.5    

13 

7.8     19 

12.9 

8.5     20.3 

12.7 

9        20.5 

14.5 

10         19. 5 

14 

.9.5     19 

1 

41.9 

42 

42.2 

43.7 

44 

43.5 

43 


40 

39 

39.5 

39 

41 

41 


88.6 

89 

93.5 

90.3 


62 

64 

64 

64.1 

63.4 


60.8 

66 

64 

tVI.3 


11.3 

14.5 

12.5 

13.5 

12.6 

14 

14 


17 
19 

18.3  I 
19 

19.5  I 
17.5  I 
17.7  I 


7.3 


8 

8.2 
7.5 
7.3 


a  Measurements  ttiken  from  dry  skins. 
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Average  cranial  jneasurementity  in  millimeterSf  of 

aztecum. 

{fpecimem 

of  Ilemiderma  perspicillatum 

Locality. 

Number  of  specimens 
measured. 

Greateitt  length. 

1 

18.2 

19.6 
18 
17.8 
17.5 

1 

l 

10.2 

1 
C 

S3 
8  9 

o 

I! 

si 

r 

i 

c 

Posterior    palatal 
breadth. 

Depth  of  brain  case 
from  condyle. 

Condylo-mandibular 
length. 

Mandlbulur   tooth 

Tuxtepec,  Oaxoca,  Mexico 

8     24 
6     24 
2  ,  23.5 

2  '  24.2 

3  22.3 
6  1  21.8 
6  '  22.6 

10.3     5.8 
10. 5     6 
10.8     fi 

8.2  1    9.2     16.2  '     9 

Rio  Tesechoacan,  Vera  Cruz 

10  1  8.2 

11  1  8 
10.2     8  5 

8  5  1     9.3     15.8       9 

Costa  Rica 

8.2       9                   1 

Yohaltiin,  Campeche 

11 

5.5 
6 

8.5     10.5 

15. 7      10 

Colon,  Panama 

10      1  8      ,  10.5 
10      ,8      1  10.1 
9.8  !  8         10 

Boaueron.  Panama. 

."i  5  ,  »             R.R 

15.2        8  7 

5.1 

8          9 

15           8.8 

1 

HEMIDERMA  SUBRUFUM   Hahn. 
Ilemiderma  subrvfum  Hahn,  Proc.  Biol.  Soc.  Wash.,  XVIII,  Dec.  9,  1905,  p.  247. 

Type'locality, — Santa  Ifigenia,  near  the  west  coast  of  Oaxaca, 
Mexico.  (Type-specimen,  skin  and  skull,  Cat.  No.  76, 127,  U.S.N.M., 
Biological  Survey  Collection.) 

Geographic  distribution. — Southern  Mexico.  Limits  of  distribu- 
tion not  known. 

CJiaracters, — Size  intermediate  between  Iletnidenna  jjerspicillatum 
and  H,  castnneum  (forearm  about  39  mm.);  skull  small  and  short 
(about  21)  with  a  high,  strongly  arched  brain-case;  maxillary  tooth- 
rows  with  an  angular  curve  between  the  premolars  so  that  they  are 
strongly  divergent  posteriorly;  second  premolar  with  a  distinct  pos- 
terior process. 

Pelage, — The  fur  is  short  and  sparse  and  rather  coarse.  "Ten 
skins  from  the  tj'pe  locality  are  uniformly  of  a  dark  reddish-brown 
color  above.  The  individual  hairs  are  banded  as  follows:  A  very 
short  (not  over  \  mm.)  basal  area  whitish;  next  a  wider  band  of  dark 
(near  the  clove  brown  of  Ridgway)  which  is  followed  by  another  and 
wider  band  of  bufBsh  white;  succeeding  this  is  the  somewhat  narrower 
band  of  reddish  prout's  brown  which  gives  to  the  animal  its  character- 
istic color;  hairs  minutely  tipped  with  whitish.  Underparts  similar, 
but  the  bands  of  color  less  sharply  marked  off,  the  dark  bands  being 
reduced  and  the  pale  areas  suffused,  making  the  general  color  paler 
and.  duller."  Specimens  from  near  Yohaltun,  Campeche,  are  slightly 
darker,  while  some  from  Achotal,  Vera  Cruz,  in  the  collection  of  the 
Field  Columbian  Museum  are  more  pallid,  due  to  the  fact  that  the 
central  pale  band  of  the  hairs  is  wider  and  the  outer  band  of  prout's 
brown  less  reddish.  The  forearm  is  densely  furred  at  the  base,  the 
hairs  becoming  shorter  and  more  scattered  distally,  but  the  fur  is 
more  dense  on  the  distal  half  than  \\\  pennplclUatmmt  tOM^^g^  Tibia 
sparsely  covered  with  short  hairs. 
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Membranes. — The  membranes  are  thinner  and  more  brownish  than 
perspiciUdturn ;  wing  membranes  usually  from  distal  end  of  tibia 
slightly  above  the  level  of  the  calcar,  the  position  of  attachment  vary- 
ing somewhat.     Calcar  weak. 

liirs  and  tragus, — Ears  narrow  and  pointed,  the  edges  compara- 
tively straight.     Tragus  variable,  essentially  as  in  perspiciUatwn. 

Xose-Uaf. — Nose-leaf  narrow  and  thin,  tapering  gradually  to  the  tip. 

Shull  and  teeth. — Skull  small,  with  a  high,  strongly  rounded  brain, 
case  and  short,  broad  rostrum;  palate  wide  posteriorly,  narrowed 
anteriorly.  Teeth  small,  the  canines  and  premolars  being  especially 
reduced:  longitudinal  axis  of  the  second  premolar  not  in  a  plane 
parallel  to  that  of  the  first  premolar  and  canine,  but  with  the  anterior 
edge  turned  in  so  that  there  is  a  distinct  angle  in  the  line  of  the  tooth 
row  at  that  point;  second  premolar  with  a  distinct  posterior  process 
or  heel;  internal  cusp  of  first  molar  relatively  large.  Mandibles  and 
mandibular  teeth  small  and  weak;  the  lower  edge  of  the  mandibles 
without  a  distinct  downward  curve  at  the  symphysis;  coronoid  process 
only  slightly  anterior  to  condylar  process. 

Specimens  examined. — Total  number  55,  from  the  following  localities, 
all  in  Mexico: 

Colima:  Hidalgo  Magdalena,  7. 

Oaxaca:  Santa  Ifigenia,  20. 

Vera  Cruz:  Otatitlan,  1;  Minatitlan,l;  Coatzacoalcos,  1;  Mirador,  2. 

Campeche:  Apazote,  near  Yohaltun,  21. 

Yucatan:  Merida,  1. 

Honduras:  Patuca  Kiver,  1. 

RemarJcs. — Hemiderrna  suhrufum  is  in  a  way  intermediate  between 
//.  perspiciUaium  and  its  subspecies,  aztecum  on  the  one  hand  and 
n.  castaneum  on  the  other,  though  apparently  not  intergrading  with 
either.  From  the  former  it  differs  in  its  smaller  size  and  lighter  den- 
tition and  smaller  and  differently  shaped  skull;  castaneum.^  on  the 
other  hand,  is  much  smaller  and  has  the  cranial  and  dental  peculiarities 
of  mhriLfum  carried  to  the  extreme. 

Table  of  average  skin  meamrementSy  in  millimeters^  of  Hemidpnna  mihrufum. 


Locality, 
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Santa  Iflffenia,  Oaxaca , 

Hidalgo  Magdalena,  Collma 

Apazote,  Campeche 

PfttQca  River,  Honduras 
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a  Measurements  from  dried  skins. 
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Table  of  average  cranial  measurementSj  in  miUimetergf  of  Uemiderma  subrufum. 


Locality. 


Hidalgo  Ma^rdalena,  Colima. 

Santa  Ifigenia,  Oaxaea 

Yohaltun,  Campeche 

Pataca  River,  Honduras 


1 

b 
< 

i 

1 

Maxillary  tooth- 
row. 

Greatest  breadth  of 
brain-caae. 

1 

< 

"se 

Si 

11 

4  1  21.5 

17 

10 

7.2  10 
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9 

20.8 
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9.8 

7   10 

5.7 
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2 

21.2 

17 

10 

7.2  10 
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8 

9 

1 

22 

17 

9.5 

8    10.5 

1 

6 

8 

9 

Still 


14.5       7.: 
14  8 

14.5       S 


HEMIDERMA   CASTANEUM  (H.  Allen). 

CaroUia  cagtanea  H.'Allen.  Proc.  Am.  Philos.  Soc.,  XXVIII,  1890,  p.  19,  read 

Dec.  6,  1889,  printed  Feb.  25,  1890,  fig.-;    Proc.  U.  S.  Nat.  Mus.,  XIII,  1895, 

p.  292,  Nov.  15. 
Hemiderma  castaneum  Trouessart,  Cat.  Mamm.,  1897,  p.  157. — MiLLEaand  Rbhn, 

Proc.  Bost.  Soc.  Nat.  Hist.,  XXX,  1901,  p.  233.— Elliot,  Field  Col.  Miw. 

Pub.,  Zool.,  4th  Ser.,  p.  670;  VI,  p.  516. 

12914 
Type -locality. — Costa    Rica     (Type  -  specimen,     Cat.   No.    qT^^tt? 

U.S.N.M.,  male  adult  preserved  in  alcohol,  with  skull  removed). 

Geographic  distribution, — Known  only  from  the  type-locality. 

Characters. — The  smallest  species  of  the  genus  (forearm,  35  mm.); 
skull  short  (about  20),  relatively  broad,  and  lightly  built,  zygomatic 
processes  of  the  maxillary  long  and  slender;  teeth  small,  the  outer 
edge  of  the  last  upper  premolar  on  a  line  with  the  internal  cusp  of  the 
first  molar. 

I^ur  and  color. — Doctor  Allen  says  in  the  original  description:  '*  Fur 
long  and  silky.  Above,  lustrous  light  chestnut  brown  at  basal  one- 
half  and  at  the  tip.  The  intervening  portion  is  yellow  brown  (old 
gold).  Below  the  same  colors  prevail,  excepting  that  over  the  abdo- 
men and  pubis  the  brownish  tip  is  absent  and  the  body  of  the  hair  is 
not  golden."  Since  this  was  written  the  skin  has  been  immersed  in 
strong  alcohol  for  sixteen  years  and  the  bands  of  color  are  np  longer 
distinct,  but  the  rich  golden  chestnut  tinge  is  still  evident.  This 
is  probably  an  individual  character,  however,  as  it  can  be  almost 
exactly  matched  in  specimens  of  aztecum  from  Vera  Cruz  which  differ 
from  it  very  markedly  in  size  and  cranial  and  other  characteristics. 
The  distribution  of  the  fur  upon  the  limbs  and  membranes  can  not  be 
determined,  as  they  have  been  inibbed,  but  there  is  still  a  little  fur  at 
the  base  of  the  thumb  and  on  the  toes;  interfemoral  membrane  well 
furred  above  on  the  basal  half. 

Memh^anes. — Membranes,  brownish;  the  wing  membrane  arising 
from  the  distal  end  of  the  tibia,  the  interfemoral  membrane  from  the 
tarsus  about  1  mm.  lower.     Doctor  Allen  states  that  the  interfemoral 


Ko.  ioi4.        REVIEW  OF  THE  SA  T  GENVS  HEMIDERMA—HAHN.  117 


membrane  is  not  incised.  It  has  been  stretched  so  that  this  point  can 
not  now  be  definitely  determined,  but  I  strongly  suspect  that  it  is 
incised  as  in  other  members  of  the  genus  and  that  its  stretched  condi- 
tion (which  enables  one  to  draw  the  hinder  edge  out  straight)  caused 
Doctor  Allen  to  err.     Calcar  very  slender  and  weak. 

Ears  and  tragus. — Ear  deeply  emarginate  on  outer  border;^  inner 
border  not  as  convex  as  in  other  species  and  tip  blunt.  The  tragus  is 
triangular  in  outline,  with  the  glandular  swelling  of  the  inner  edge 
less  evident  than  in  any  of  the  other  species;  outer  edge  notched  as  in 
other  forms  except  that  there  is  no  '^shoulder"  near  the  tip,  while 
there  is  such  a  one  near  the  tip  on  the  inner  side,  something  I  have 
not  seen  in  any  other  specimen  that  I  have  examined. 

Nose-leaf. — ^The  nose-leaf  is  long  and  slender,  brown  in  color  except 
at  the  tip  and  the  upper  margin,  which  are  pale  (possibly  from  being 
rubbed). 

The  chin  has  been  described  and  figured  as  having  warts  arranged 
in  the  usual  way,  but  it  has  now  been  so  stretched  and  rubbed  that 
they  can  not  be  distinguished. 

SkuU  and  teeth. — Skull  short  and  relatively  broad;  brain-case  low 
and  widely  arched;  audital  buUse  small;  zygomatic  processes  of  the 
maxillary  long  and  slender.  Teeth  essentially  as  in  ZT  suhrufum  in 
structure,  but  all  of  them  smaller  and  their  arrangement  somewhat 
different;  lines  drawn  along  the  outer  edges  of  the  canine  and  premo- 
lars of  the  two  sides  of  the  upper  jaw  would  be  about  parallel  and 
would  cut  off  the  inner  cusp  of  the  first  molar;  the  outer  edge  of  the 
first  upper  molar  projecting  considerably  beyond  the  outer  edge  of 
the  last  premolar  so  that  there  is  a  sudden  break  in  the  line  of  the 
tooth-row;  a  space  between  the  first  and  second  premolars  of  both 
jaws.     Other  jaw  teeth  all  close  together. 

Remarks. — Hemidemia  castaneum  is  the  most  aberrant  form  of  the 
genus,  differing  from  all  the  other  known  forms  in  its  small  size  and 
slender  build,  in  the  form  of  the  ears  and  of  the  maxillary  tooth-row, 
and  in  the  long,  slender  zygomatic  process.  The  type  is  a  young 
adult  male  with  unworn  molars,  but  it  is  much  smaller  than  specimens 
of  other  species  which  are  far  more  immature. 

Mr.  Outram  Bangs  has  recorded  the  species  from  Panama,*  but  the 
specimens,  which  are  in  the  Museum  of  Comparative  Zoology  at  Cam- 
bridge, prove  to  have  been  erroneously  identified  and  the  type  remains 
unique. 

^  One  ear  has  been  stretched  out  smooth  and  when  opened  backward  and  laid  on 
the  head  it  appears  to  be  very  slightly  emarginate;  the  other  is  contracted  by  a  num- 
ber of  oblique  and  transverse  ridges  radiating  from  a  point  about  10  mm.  below  the 
tip,  which  contract  the  outer  edge  at  that  point  to  form  a  deep  notch.  This  wrinkled 
condition  appears  to  have  been  the  normal  one  during  life.  Digitized  by  VjOOg IC 

I' Bull.  Mus.  Comp.  ZooL,  XLVI,  p.  213,  Jan.,  1906. 
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Measurements  of  the  type:  Hind  foot,  11  mm. ;  calcai\  6;  tibia,  14; 
forearm,  35;  third  metacarpal,  34;  third  finger,  82;  fourth  finger, 58; 
fifth  finger,  57;  thumb,  12;  ear,  14;  nose-leaf,  6.  Cranial  measure- 
ments of  type:  Greatest  length,  20;  basilar  length,  16;  palatihr 
length,  8;  maxillary  tooth-row,  6.5:  greatest  breadth  of  brain-case, 9; 
interorbital  breadth,  5;  depth  of  brain-ease  from  condyle,  8;  condylo- 
mandibular  length,  13;  mandibular  tooth-row,  7. 
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TWO  NEW  LAND  SHELLS  FROM  MEXICO. 


By  Paul  Baktsch, 

Amntant  (kiratf/r,  D'lvmon  of  MoUusk%%  I '.  S.  Natwnal  Museum. 


Among  a  consignment  of  Mexican  mollusks  transmitted  to  the 
United  States  National  Museum  by  Prof.  A.  L.  Herrera  for  determina- 
tion, there  are  two  forms  of  Di^mdbus^  which  have  not  been  previously 
noted.     These  are  here  described  and  figured. 

DRYM/BUS-  HERRERA,  new  species. 

Shell   ovate,  conic,  thin,   translucent,    maize-yellow   with  a   little 
darker  colored  apex.     Nepionic  turns  two,  moderately  rounded,  hav- 
ing   the    typical   grated  sculpture.     Succeeding  whorls  moderately 
rounded,  marked  on  the  spire  and  base  by  strong, 
longitudinal  wrinkles,  which  are  little  wider  than 
the  spaces  that  separate  them.     The  entire  surface 
is  also  crossed  by  numerous  very  fine,  closely,  and 
subequally  spaced    spiral    striations,  which   are   a 
little  more  strongly  developed  about  the  umbilical 
area  of  the  base  than  near  the  summit  of  the  turns. 
Sutures  strongly  impressed,  rendered  subserrulate 
by  the  wrinkles  on  the  summit  of  the  whorls.     Base 
narrowly  perforate,  the  umbilicus  being  partly  con- 
cealed by  the  white,   straight  columella,  which  is 
broadly  expanded  and  reflected  at  the  base.     Aper- 
ture decidedly  oblique,  oval,  outer  lip  thin,  semi-        ^''^ER;;Err*'^ 
transparent. 

Four  specimens  of  this  species  were  collected  by  Prof.  H.  L.  Herrera 
at  Bonanza  Zimapan,  Hidalgo,  Mexico.  The  type  and  one  additional 
specimen  form  Cat.  No.  192992,  U.S.N.M.  The  type  has  six  and  one- 
eighth  whorls  and  measures:  Altitude,  20  mm.;  greater  diameter,  10 
mm.:  lesser  diameter,  9  mm.;  length  of  aperture,  10.3  mm.  Another 
specimen  has  six  and  one-fifth  whorls  and  measures:  Altitude,  21.3  mm. 

An  immature  individual  sho\vs  a  faint  angulation  at  the  peripherj^. 
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DRYM/BUS  HERRERiG  VERACRUZENSIS,  new  subspecies. 

Shell  like  I),  heiTenv  but  a  trifle  stouter  and  stronger,  marked  by 

three  dark  brown  spiral  color  bands,  of  which  the  posterior  two  show 

strongly  upon  the  spire  of  the  last  three  whorls: 

j^^  on  the  earlier  whorls  they  are  marked  very  faintly 

/'■^L  only.     The  upper  band  is  the  narrowest,  and  girds 

^^^JV  the  whorls  a  little  posterior  to  the  middle  between 

^^^^gm^  the  sutures.     The  middle  one  is  the  broadest;  it 

^^^^^^H  is  situated  immediately  above  the  periphery,  bein^ 

^^^^^^P.  completely  exposed  above  the  suture;  the  basal 

^^^^^^^^k         one,  which  is  about  half  as  wide  as  the  peripheral 

^^^^^^^^H        band,  encircles  the  base  a  little   posterior  to  its 

^^H  ^^^^1        middle.     The  white  columella  is  strong,  straight, 

^^^^^^^       and  broadly  expanded  and  reflected  at  base. 

^^^^^  The   type  has   six    and  one-eighth  whorls  and 

^^  measures:    Altitude,  23   mm.;  gre^iter   diameter, 

Fiu.  2.— drym^is   her-     11.5  mm.:  lesser  diameter,  10  mm.;  aperture  alti- 

^^^^^  ^^^  ^^^^      rj,j^^  ^y^Q  ^^g  collected  by  Prof. 

H.  L.  Ilerrera  at  Cordova,  Vera  Cruz,  Mexico,  and  is  entered  as  Cat. 
No.  192993,  IT.S.N.M. 
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REPORT  ON  THE  MOSQUITOES  OF  THE  COAST  REGION  OF 
CALIFORNIA,  WITH  DESCRIPTIONS  OF  NEW  SPECIES. 


By  Harrison  G.  Dyar. 

Acting  Amstant  Curatory  JHvimm  of  Inserts j  U.  S.  National  Museum. 


The  writer  visited  California  to  make  collections  for  the  United  States 
National  Museum  with  the  idea  that  there  were  but  few  species  of  mos- 
quitoes to  be  found  there,  and  those  mostly  well  known.  The  larvse  of 
a  few  were  desired,  and  these  it  was  hoped  to  find.  Most  of  the  time, 
May  8  to  July  21,  was  spent  in  the  vicinity  of  Los  Angeles,  after  the 
seasonal  rains  were  over.  The  country  soon  became  very  dry,  but  it  was 
evident  that  few  of  the  species,  so  characteristic  of  the  tempomry  pools 
in  the  East,  exist  on  the  coast  of  California,  except  those  supplied  by 
the  periodical  high  tides,  so  that  there  was  little  loss  on  this  account. 
Practically  all  the  species  belong  to  the  group  inhabiting  permanent 
water,  something  of  a  paradox  for  an  arid  country  that  is  supposed  to 
have  no  permanent  water,  and  where  all  the  streams  go  dry.  The 
condition  is  that  temporary  water  is  so  exceedingly  temporary  that  no 
larvse  can  exist  in  it;  all  the  water  that  gathers  belongs  to  the  per-  ^ 
nianent  type,  in  lakes,  marshes,  pools  in  river  beds,  well  holes,  and 
baiTels. 

Eighteen  species  were  met  with  in  the  coast  region  from  San  Diego 
to  Eureka.  The  mountains  were  not  explored.  They  should  yield  a 
different  set  of  species,  probably  some  of  the  temporary  pool  species 
that  breed  in  snow  water.  I  was  told  that  mosquitoes  were  abundant 
and  troublesome  this  season  in  the  Yosemite  Valley,  but  had  no  oppor- 
tunity to  investigate  them. 

ANOPHELES  MACULIPENNIS  Meigen.o 

The  "malarial  mosquito"  was  not  unconmaion  in  marshes,  though 
none  were  seen  in  town.  Specimens  were  taken  at  Tia  Juana,  Mexico, 
Gardena,  Sweetwater  Junction,  Laguna,  San  Onof  re,  Salinas,  Guada- 
loupe.  Eureka,  Sisson,  and  Thrall,  California,  mostly  as  larvse  in  per- 
manent water. 


«Thi8  name  will  have  U*  be  changed.  In  a  paper  with  Mr.  Knab  I  have  shown  the 
corrected  nomenclatare.  The  California  form  is  Anopheles  ocddentali^  -Dyar  and 
Knab.  D\g\t\ze6  by  V^OOgie 
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ANOPHELES  PUNCTIPENNIS  Say. 

Not  nearly  as  coinuioii  a-s  the  preceding,  the  conditions  obtaining  on 
the  Atlantic  coast  being  reversed  here.  In  fact  I  am  not  certain  that 
the  species  occurs  in  Southern  California,  the  only  record  being  a 
single  damaged  male,  bred  from  a  larva  at  Sweetwater  Junction  near 
San  Diego.  The  other  specimens  of  the  species  were  obtained  farther 
north,  Chico,  California;  Portland,  Oregon;  Nanaimo,  Duncans,  and 
Wellington,  British  Columbia.  Miss  McCracken  obtained  the  species^ 
rather  plentifully,  near  San  Francisco  several  years  ago. 

ANOPHELES  FRANCISCANUS  McCracken. 

The  species  occurred  less  abundantly  than  ma<yulipei\.nis  in  the  same 
locations;  bred  specimens  were  obtained  from  Tia  Juana,  Mexico: 
Clearwater,  near  Santa  Ana,  and  Sweetwater  Junction,  near  San 
Diego.     Miss  McCracken  described  the  species  from  Palo  Alto. 

PSOROPHORA  CILIATA  Fabricus. 

A  specimen  is  in  the  collection  of  the  U.  S.  National  Museimi,  taken 
by  Mr.  D.  W.  Coquillett  in  Los  Angeles.  I  did  not  meet  with  the 
species,  and  it  is  quite  likely  that  the  remarkable  growth  of  the  eitj- 
has  destroyed  the  breeding  places  since  the  time  that  Mr.  Coquillett 
collected  there.  The  breeding  places  are  temporary  puddles  occurring 
after  rain,  when  filled  by  other  mosquito  larvw.  Such  puddles  prob- 
acy occur  in  California,  though  I  did  not  encounter  an3\  The}'  must 
be  rare,  as  evidenced  by  the  scarcity  of  the  species  breeding  in  them. 
The  larvje  of  Pmrophoni  clliata  usuall}-  feed  upon  Janfhuioscnna  larvae, 
but  as  these  do  not  occur  in  California  they  must  live  on  Aedes  .<fjy/^v.v- 
tris.  The  same  conditions  obtain  in  Massachusetts  and  northern  New 
York,  where  Psorophora  clUata  exceeds  the  range  of  Janthinosoina. 
and  doubtless  there  also  A^'d(>s  sylrestris  is  the  victim. 

CULISETA  INCIDENS  Thomson. 

Common,  the  larvae  occurring  in  rain  barrels,  reservoirs,  etc.,  as 
well  as  little  pools  by  the  streams.  They  were  never  in  large  numbers. 
The  species  occurred  everywhere  up  the  coast,  being,  if  anything, 
more  abundant  in  Oregon,  Washington,  and  British  Columbia.  Call- 
fornian  localities  aie:  Pasadena,  larvae  in  a  water  box  in  the  arroyo 
and  in  a  pond  in  a  lawn;  Los  Angeles,  in  water  in  a  cellar;  San  Diego, 
in  a  road  puddle  fed  by  a  leak  in  a  water  pipe  and  in  an  old  water  vat 
on  a  wharf;  Avalon,  Santa  Catalina  Island,  in  a  rain-water  barrel; 
San  Luis  Obispo,  in  an  old  tin  can;  San  Francisco,  in  water  in  a  cellar 
in  the  burnt  district;  Eureka,  in  various  barrels;  Dunsmuir,  in  pools 
by  the  railroad  track;  Sisson,  in  the  still  edge  of  a  ditch  of  cold  water 
flowing  rapidly. 
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CULISETA  INORNATUS  Williston. 

This  species  has  been  going  under  the  name  of  camobrinm^  but  1 
am  unable  to  agree  with  this  identification  of  Robineau-Desvoidy's 
name,  and  use  Williston's  instead.  The  species  was  scarce,  but  was 
bred  from  larvae  at  Laguna,  Eureka,  and  Sisson,  California,  and  com- 
monly at  Klamath  Falls,  Oregon.  At  the  latter  place  pairs  were 
observed  in  coitu^  resting  on  the  underside  of  some  boards  over  water. 
They  were  captured  and  did  not  separate  even  in  the  cyanide  bottle. 

CULISETA  MACCRACKEN/B  Dyar  and  Knab. 

This  species  has  been  taken  at  San  Francisco  (Miss  McCracken) 
and  Eureka  (H.  S.  Barber),  but  1  was  not  so  fortunate  as  to  meet  with 
it.  The  larva  is  unknown  to  me.  It  is  the  species  formerly  identified 
with  the  European  aiinxdatus  Meigen. 

CULEX  TARSALIS  CoquUlett. 

A  common  species,  but  not  troublesome,  as  the  adults  never  bite  by 
day  and  are  sluggish  in  their  attack  even  at  night.  Moreover,  the 
species  does  not  breed  in  water  receptacles  near  dwellings,  such  as 
rain  barrels.  Larvae  occurred  in  marshes  and  puddles,  in  river  beds, 
and  even  in  grass  in  the  edges  of  lakes.  Brackish  water,  when  stand- 
ing permanently  near  the  sea,  was  also  a  breeding  place.  The  species 
extends  to  the  north  through  Oregon,  Washington,  and.  British 
Columbia,  as  well  as  east  to  the  Mississippi  Valley. 

CULEX  STIGMATOSOMA,  new  species. 

Head  with  black  and  golden  scales  behind,  side  of  occiput  pale  gray; 
eyes  narrowly  white  behind;  proboscis  black  with  a  white  band  a  little 
bej^ond  the  middle;  palpi  and  antennsB  black.  Thorax  bronzy  brown 
with  longitudinal  striation,  a  round  whitish  spot  on  each  side  at  the 
middle,  from  which  an  obsolete  pale  stripe  runs  backward;  sides 
sparsely  pale  yellowish  scaled,  the  mtegument  greenish  at  the  bases  of 
the  legs.  Legs  black,  the  femora  whitish  below,  no  white  lines  above; 
tibiae  black  with  a  small  white  apex  and  a  long  whitish  line  within; 
tarsi  black,  a  white  ring  at  base  and  apex  of  each  joint,  including  the 
terminal  joint.  Abdomen  black,  with  broad  white  bands  on  the  bases 
of  the  segments  above,  whitish  scaled  below  with  a  row  of  median 
segmentary  round  diffuse  black  spots.  Wing  scales  narrow,  entirely 
black,  not  forming  spots. 

Three  hundred  and  twenty-two  specimens,  Pasadena,  California, 
larvae  in  a  pond  in  a  lawn;  Laguna,  larvae  in  a  well  hole  by  the  edge 
of  a  lake;  San  Diego,  in  an  old  water  vat  on  a  wharf;  Sweetwater 
Junction,  in  pools  in  a  stream  bed;  San  Luis  Obispo,  in  a  pool  in  a 
rocky  canyon  (A.  N.  Caudell);  Avalon,  Santa  Catalina  Island,  in  a  rain- 
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water  barrel;  Chico,  in  a  horse  trough  (A.  N.  Caiidell);  Plant  Intro- 
duction Garden,  near  Chico,  in  a  barrel  in  a  small  streum;  Klamath 
Falls,  Oregon,  a  captured  specimen. 

Type.-C9ii.  No.  10008,  U.S.N.M. 

The  larva  falls  in  the  table  ^  with  pipiens  and  cvhen^;  it  has  the 
tube  five  times  as  long  as  wide,  somewhat  fusiform  in  shape,  the  pecten 
with  about  11  teeth;  lateral  hairs  of  the  third  and  fourth  abdominal 
segments  in  threes. 

This  species  has,  no  doubt,  been  confounded  with  tarsalis  Coquillett, 
but  it  differs  conspicuously  in  the  coloration  of  the  underside  of  the 
abdomen,  which  has  only  a  row  of  round  black  spob*,  while  in  tamalis 
there  is  a  series  of  doubly  bent  transv^erse  bars. 

CULEX  ERYTHROTHORAX,  new  species. 

Head  golden,  reddish  scaled  behind,  the  eyes  with  a  narrow  white 
border;  proboscis  blackish;  palpi  red  brown;  antennte  black.  Thorax 
light  red,  the  scales  tine,  golden  brown,  striped  by  two  impressed  dis- 
colorous  areas  in  the  membrane;  sides  light  golden  scaled;  legs 
blackish,  the  femora  and  tibiae  broadly  pale  below,  unhanded.  Abdo- 
men black  above,  mixed  with  pale  ocherous  scales,  the  bases  of  the 
segments  with  rather  narrow  pale-  ocherous  bands  mixed  with  a  few 
dark  scales;  beneath  with  pale  ocherous  scales  and  golden  hairs. 

Eighty  specimens,  Nigger  Slough,  Gardena;  slough  at  San  Onofre; 
Sweetwater  Junction,  swamp  full  of  reeds;  Guadaloupe,  slough  covei-ed 
with  reeds  (A.  N.  Caudell);  Salinas,  California,  a  pool  in  a  river  bed 
choked  with  vegetation. 

Type.—C2it.  No.  10009,  U.S.N.M. 

The  adults  could  only  be  taken  in  the  midst  of  the  tall  reeds  that 
covered  shallow  sloughs  by  wading  into  the  water.  A  person  sitting 
on  the  bank  was  immune  from  their  attacks,  but  among  the  reeds  they 
bit  viciously  in  the  daytime.  The  larvae  occurred  among  the  reeds, 
resting  quietly  at  the  surface  in  the  Lemna^  though  fish  were  present 
in  all  the  sloughs.  Cnlex  tarsalis  and  Anojyheles  were  generally  pre- 
sent also,  the  mass  of  vegetation  doubtless  shielding  them  from  the  fish. 

CULEX  CUBENSIS  Bigot. 

This  common  house  mosquito  occurred  in  the  South,  but  soon  became 
scarce  and  finally  absent  northward.  The  localities  are:  San  Diego, 
larvae  in  an  old  water  vat  on  the  wharf;  National  City,  in  a  rain  bar- 
rel; Sweetwater  Junction,  in  pools  in  a  stream  bed;  Indio,  in  a  water 
barrel  and  a  drain,  the  adults  common  and  a  nuisance  at  night  (A.  N. 
Caudell);  Coachella,   in  a  pond;  Laguna,  in  a  well-hole  by  a  lake; 

aJourn.  N.  Y.  Ent.  Soo.,  XIV,  1900,  j^i^^X^OOglC 
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Avalon,  Santa  Catalina  Inland,  in  a  rain-water  barrel;  Los  Angeles, 
in  water  in  a  cellar;  San  Luis  Obispo,  in  an  old  tin  can.  No  speci- 
mens were  taken  any  farther  north. 

CULEX  TERRITANS  Walker. 

The  larv8B  occurred  sparingly  in  permanent  water,  when  clear  and 
cold;  no  adults  were  taken  except  those  bred;  Pasadena,  in  a  wooden 
water  box  in  the  arroyo,  at  Devil's  Gate;  in  a  large  clear  pool  behind 
a  clay  dam  in  the  arroyo  at  the  Ostrich  Farm;  Sisson,  in  a  springy, 
grassy  meadow  and  in  roadside  puddles. 

AEDES  VARIPALPUS  Coqumctt. 

The  larvro  occurred  in  holes  in  live-oak  trees  in  the  arroyo  at  Pasa- 
dena. Farther  north,  where  the  oak  does  not  grow,  the  species  seems 
addicted  to  the  alder;  the  conifers  do  not  form  holes  suitable  for  the 
larvae  to  breed  in.  Adults  were  taken  at  Dunsmuir,  California;  Ash- 
ford,  Oregon;  Seattle,  Washington;  Vancouver,  Victoria,  Nanaimo, 
and  Wellington,  British  Columbia.  Unlike  any  other  North  Ameri- 
can species  (except  Stegomyia  calopus  Meigen),  the  males  are  attracted 
to  the  peraon  as  well  as  the  females.  While  they  can  not  bite,  they 
occasionally  alight,  and  several  were  so  taken,  supposed  at  first  to  be 
females  about  to  bite.  While  sitting  in  the  woods  near  Victoria, 
British  Columbia,  the  writer  observed  a  small  swarm  of  males  which 
gathered  before  him  and  continued  to  dance,  one  occasionally  alight- 
ing for  an  instant,  as  long  as  he  remained  there.  During  this  time 
two  females  came  to  bite  and  each  was  immediately  seized  by  a  male, 
the  pair  flj'ing  off  in  a  downward  direction  in  copulation,  which  lasted 
apparently  but  a  few  seconds. 

AEDES  SPENCERI  Theobald. 

Recorded  from  California  by  Miss  Ludlow.^'  The  species  ranges 
with  curriei  in  the  North  and  should  occur  in  California.  I  have  not 
taken  any  specimens.     The  lai-va  has  never  been  found. 

AEDES  SYLVESTRIS  Theobald. 

Quayle  gives  this  as  occurring  in  California,*  and  no  doubt  with  cor- 
rectness, as  it  is  known  to  me  from  Arizona.  It  is  probably  the  species 
that  forms  the  prey  of  Psorophora  ciliata  as  larvae. 

«Metlical  Record,  Jan.  30,  HK)6. 

ft  Bull.  178,  Agr.  Exp.  Sta.,  Univ.  of  Calif.,  MMJ,  pp.  62,  55. 
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AEDES  VITTATUS  Theobald. 

Specimens  so  labeled  by  Mr.  Coquillett  have  been  taken  at  Eureka  and 
Fieldbrook  by  Mr.  H.  S.  Barber,  May  22  to  June  6,  and  one  at  Pacific 
Grove  by  Miss  McCracken,  •Jul}'^  2.  Mr.  Theobald  described  vitt4it<ji 
from  Pecos  Canyon,  New  Mexico.  We  have  three  specimens  from 
that  place,  sent  by  Mr.  T.  D.  A.  Cockerell,  two  of  which  are  tfylvestrix, 
but  the  third  appears  to  be  Theobald's  recent  species.  It  agrees  with 
his  description  except  that  the  subcostal  and  first  long  veins  are  rather 
feebly  white  scaled.  This  character  varies  a  good  deal,  and  I  am 
inclined  to  accept  the  identification.  Mr.  Barber,  fortunately,  took  a 
male  at  Eureka,  the  hind  tarsal  claws  of  which  are  uniserrated  as 
described  by  Theobald.  The  genitalia  agree  with  those  of  abjitchii 
Felt.'*  No  larvsB  have  been  obtained  in  California,  but  the  species  was 
bred  by  me  at  Kaslo,  British  Columbia,  and  the  larvse  agree  with  those 
of  ahfitchii,  Ahfitchii  Felt,  then,  will  be  referred  as  a  synonym  of 
vittata  Theobald,  and  the  larva  which  has  been  attributed  to  trittata 
by  Theobald  will  best  be  placed  under  Ctdlseta  iiicidens  Thomson. 
Everything  points  to  this  as  an  error  of  association.*  The  larvae  were 
collected  by  Messrs.  Grabham  and  Cockerell  in  the  latter  part  of  June, 
a  time  when  the  larvae  of  vittata  {ahfitchii)  would  have  all  disappeared. 
C,  inddeuH^  however,  would  then  be  flourishing  and  it  might  have 
been  met  with  in  any  barrel  or  pool.  Incidefns  is  recorded  in  Mr. 
Theobald's  paper,  but  there  is  no  mention  of  the  larva.  The  only 
other  larva  mentioned  is  that  of  Cid^oii  tarsalis  {helloggii)^  which  is 
also  a  Summer  species,  occurring  with  inxiidens.  These  two  larv«e  are 
the  ones  always  met  with  through  the  West,  and  are  certainly  the  ones 
encountered  by  Messrs.  Grabham  and  Cockerell,  who,  through  some 
error,  have  attributed  the  Incideus  larva?  to  the  new  species,  vittata 
Theobald. 

AEDES  SQUAMIGER  Coqumett. 

This  curious  species  lives  in  the  salt  marshes,  in  water  left  by  the 
highest  tides.  Adults  were  taken  at  National  City  and  Kedondo 
Beach,  and  larvse  were  twice  obtained  at  the  former  place.  It  has 
also  been  taken  around  San  Francisco  Bay  (McCracken;  Quayle), 
but  has  not  been  observed  farther  north.  Although  the  adult  is  so 
different  from  quayhi  Dyar  and  Knab,  the  larva  is  almost  identical, 

«Dyar,  Journ.  N.  Y.  p:nt.  Soc,  XIII,  1905,  p.  186;  Felt,  Bull.  97,  N.  Y.  Sta.  Miis., 
1905,  pi.  IX,  fig.  1. 

&See  Dyar,  Journ.  N.  Y.  Ent.  Soc,  XII,  1904,  p.  173;  Dyar  and  Knab,  Journ.  N.  Y. 
Ent.  Soc,  XIV,  1906,  pp.  193,  203. 
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the  two  falling  together  in  the  table  ^.  However,  sqnamiger  has 
multiple  head  hairs,  while  they  are  simple  in  guaylei^  and  there  are 
some  other  differences  in  detail. 

AEDES  DAMNOSUS  Say. 

LarvtB  were  taken  on  the  sal  t  marsh  at  San  Diego  at  the  time  squamigei' 
was  flying.  Again,  when  squcimiger  was  in  larva,  the  datnnoHus  were 
OD  the  wing,  their  hatching  and  development  following  more  imme- 
diately the  inundation  of  the  upper  reaches  of  the  marsh  by  the 
monthly  tides  than  in  the  case  of  squamiger,  1  found  the  larvae  again 
at  Carpinteria,  near  Santa  Barbara,  having  just  hatched  in  a  high 
tide  that  filled  the  marsh.  The  species  was  not  seen  farther  north, 
being  replaced  by  guayleL  The  habits  of  the  larva?  differ  somewhat 
from  the  damnosus  of  the  Atlantic  coast.  There  they  inhabit  pools 
removed  from  the  immediate  action  of  the  tides,  often  largely  or 
wholly  fresh,  though  near  the  sea.  In  California  they  frequented  the 
immediate  tide  water  and  developed  faster  than  the  other  associated 
species.  The  difference  may  be  due  to  climatic  causes,  as  there  are 
no  partly  or  wholly  fresh  pools  in  California,  all  the  water  on  the 
marsh  coming  from  the  sea,  except  the  river  channels,  which  are  unfit 
for  breeding. 

AEDES  QUAYLEI  Dyar  and  Knab  {laihittatus  Coquilfett). 

The  salt  marsh  species  of  the  Pacific  coast  was  not  encountered 
south  of  San  Francisco  Bay.  It  was  common  in  all  suitable  places 
farther  north.  These  places  are  rather  widely  sepamted,  as  most  of 
the  coast  is  steep  or  rocky  and  forms  no  tide-water  marshes.  Larvae 
were  found  in  tide-water  pools  at  Eureka,  California,  and  Tacoma, 
Washington.  The  adults  were  taken  also  at  West  Seattle,  Washing- 
ton; Stanley  Park,  Vancouver,  and  Duncans,  British  Columbia.  The 
dorsal  thoiucic  band  of  dark  brown  is  usually  broad,  but  varies,  in 
one  specimen  from  the  salt  marsh  being  very  narrow.  This  species  is 
far  less  troublesome  than  its  Atlantic  representative,  Aedcs  Hollicitaiis 
Walker,  although  perhaps  the  most  annoying  of  the  California  mos- 
quitoes in  the  daj'time.  In  Stanley  Park,  Vancouver,  British  Colum- 
bia, the  species  was  really  a  nuisance  in  a  limited  area,  though  the 
adults  had  probably  not  flown  over  a  mile  from  their  breeding  place 
at  most.  Miss  Ludlow's  record  of  the  European  darsalis  from  Cali- 
fornia *  probably  refers  to  this  species  or  to  cm^rleL  It  is  not  prob- 
able that  any  European  mosquito  occurs  in  North  America,  except  the 
domesticated  Culex  pipiena  and  perhaps  the  malarial  Anoplielmi. 

« Joum.  N.  Y.  Ent.  Soc.,  XIV,  1906,  p.  191.  Larvte  collected  by  Mr.  Qiiayle  and 
»nt  to  Professor  Smith  and  to  me  were  invariably  determined  aei  curriei  {qwaxjlei), 
aa  we  all  8uppose<i  sotwi-mioer  should  have  a  very  distinct  larva.  See  GrosfibepkyXJaii^ 
Ent,  XXXVm  1906,  p  129.  '''''^'  ^^m^t 

'Medical  Record,  Jan.  20, 1906. 
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AEDES  CURRIEI  CoquiUett. 

Adults  which  appear  referable  to  this  species  were  taken  at  Thrall, 
California,  and  Klamath  Falls,  Oregon.  They  are  inseparable  from 
quaylei  by  the  dorsal  marking  of  the  thorax,  as  in  one  specimen  the 
stripe  is  as  broad  as  in  the  usual  quaylei^  in  another  narrow.  There 
are,  however,  less  black  scales  on  the  wings  in  these  curriei^  and  I  am 
reluctant  to  believe  that  they  can  be  the  same  species  as  the  salt  marsh 
form.  The  larvae,  unfortunately,  were  not  found,  but  we  have  them 
from  Grand  Junction,  Colorado,  collected  by  Mr.  E.  P.  Taylor,  and 
from  Ithaca,  New  York,  collected  by  Mr.  O.  A.  Johannsen.  These 
larvce  differ  from  quaylei  in  the  structure  of  the  comb,  the  scales  of 
which  end  in  a  single  stout  spine.  It  is  probable  that  the  Californian 
ones  will  be  found  to  have  the  same  structure  and  thus  be  distinguish- 
able from  both  quaylei  and  gqiiamiger.  The  larvflB  appear  to  come 
early,  perhaps  in  the  first  temporary  pools,  and  have  but  a  single 
annual  brood.  The  species  was  apparently  absent  from  southern 
California  and  the  coast  region. 

STEGOMYIA  CALOPUS  Meigen. 

Mr.  Knab  tells  me  that  he  has  seen  a  reference  to  the  ''yellow  fever 
mosquito  "  as  occurring  on  the  coast  of  California.  It  is  certain!}'  not 
a  native  of  the  State.  I  did  not  meet  with  it  even  in  the  wharf  vats  at 
San  Diego,  which  would  seem  the  most  likely  place. 

MANSONIA  SIGNIPER  CoquiUett. 

This  has  been  recorded  from  California  by  Miss  Ludlow.  I  have 
not  seen  any  specimens.  The  larvai  are  well  known  inhabitants  of 
hollow  trees,  but  our  other  records  do  not  carrj'^  the  species  west  of 
Missouri. 

URANOT^NIA  ANHYDOR,  new  species. 

A  single  larva  was  collected  in  a  swamp  full  of  reeds  at  Sweetwater 
Junction,  near  San  Diego,  which  died  before  reaching  home.  Mr. 
Caudell  and  I  made  a  special  trip  to  the  swamp  later  to  get  more  larvae, 
but  it  had  gone  dry,  leaving  little  puddles  of  dying  fish  and  a  great 
quantity  of  AyiopheleH  lai^vse,  all  of  which  no  doubt  died  within  twenty- 
four  hours. 

Larva, — Head  rounded,  scarcely  longer  than  wide,  neck  circular, 
the  occiput  oblique,  roundedly  angled  at  the  side,  then  nearly  straight, 
the  front  margin  broadly,  squarely  truncate;  labrum  deeply  excavate 
each  side  of  the  middle,  forming  a  triangular  horn-like  prominence 
in  the  middle  and  one  on  each  side,  midway  between  the  central  one 
and  the  antennt^.  Eyes  large,  semicircular,  transverse;  two  approx- 
imato   multiple   hair   tufts   above   and    within    the   eye,    another  on 
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the  lower  part  of  the  front  on  each  side;  a  large  multiple  tuft  about 
base  of  antennae.  No  trace  of  the  usual  thick,  club-like  hairs;  if 
they  are  broken,  the  insertions  are  not  visible.  Antennae  small,  not 
exceeding  the  mouth  brush,  conicall}'^  tapered  on  basal  two-thirds, 
a  few  spines  within,  a  single  hair  at  about  the  basal  third;  four 
terminal  digits,  all  long  and  pointed,  nearly  equal.  Deep  brown, 
nearly  black,  lighter  at  the  margins  of  the  eyes.  Thorax  nearly  cir- 
cular in  outline,  flattened;  a  minute  double  prothoracic  subdorsal  tuft, 
a  larger  lateral  2-haired  tuft  from  a  tubercle  and  a  subventral  tuft; 
mesothorax  with  a  minute  multiple  subdorsal  tuft  in  the  disk,  a  large 
lateral  one  from  a  small,  thorn-shaped  tubercle  and  a  large  subventral 
tuft;  metathorax  with  the  subdorsal  tuft  many-haired  and  long  but 
very  fine,  lateral  tuft  with  four  feathered  hairs  and  a  simple  one  from 
a  thorn-like  tubercle.  Abdomen  submoniliform,  leather  slender;  a 
single  long  lateral  hair  on  the  first  segment,  two  on  the  second,  from 
large  tubercles,  the  subdorsal  hairs  fine  and  stellate;  on  segments  3  to 
8,  the  hairs  are  fine,  in  substellate  bunches,  but  long,  as  long  or  longer 
than  the  diameter  of  the  body,  both  subdorsal  and  lateral.  Lateral 
comb  of  the  8th  segment  an  irregularly  quadrangular  plate,  reaching 
near  the  dorsal  line,  the  nine  short  teeth  set  on  its  posterior  edge  on 
the  lower  two-thirds,  thorn  shaped,  with  fine  lateral  feathering;  a 
single  hair  and  two  tufts  behind  the  plate,  the  upper  with  a  large 
tubercle.  Air  tube  straight  and  not  tapered,  four  times  as  long  as 
wide,  light  brown,  with  a  narrow  black  basal  ring;  a  single  tuft 
slightly  before  the  middle,  from  a  raised  tubercle,  just  beyond  the 
pecten,  which  has  16  teeth,  broad,  finely  feathered,  pallid.  Anal  seg- 
ment ringed  by  the  plate,  about  as  long  as  wide,  the  chitinous  ring 
excavated  below  to  admit  the  short  ventral  brush;  the  brush  has  few 
tufts  and  is  surrounded  by  a  narrow  chitinous  band  which  joins  the 
ring  on  the  ventral  line;  a  fringe  of  fine  spines  on  the  posterior  edge 
of  the  plate.  Dorsal  tuft,  a  group  of  long  hairs  on  each  side.  Anal 
gills  small ^  slender,  about  as  long  as  the  segment,  apparently  four  in 
number. 
Type.—Csit.  No.  10010,  U.S.N.M. 
Proc  N.  M.  vol.  xxxii— 07 9 
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NOl^E  ON  OTOHIME,  A  NEW  GENUS  OF  GURNARDS. 


By  David  Starr  eJoRDAN  and  Edwin  Chapin  Starks, 

Of  Stanford  Unk^ernlt/f  C<UifomUt. 


The  species  of  gurnard  described  ]>y  Schlegel  as  Trigla  heinisticta 
may  be  considered  as  the  type  of  a  new  genus,  Otohime^  distinguished 
from  Chelidaiiichthys  {^'pictipinnis^'^'^  kumu^  hirundo)  especially  by 
the  absence  of  the  dorsal  armature  characteristic  of  Ckelidonichthys. 
The  scales  are  very  small,  the  lateral  line  unarme^d,  and  there  are  no 
sharp-edged  bony^  spines  along  the  base  of  the  dorsal  fins.  In  place 
of  these  there  are  about  three  flattish  bucklers  along  each  side  of  the 
base  of  the  spinous  dorsal,  and  one  buckler  lunate  in  form  across  the 
median  line  in  fr#nt  of  the  first  spine.  The  dorsal  spines  are  strong, 
and  the  soft  dorsal  and  anal  are  much  shorter  than  in  Chelidmiichthys, 
The  opercle  ends  in  a  very  long  spine.  Vomer  with  few  teeth;  none 
on  the  palatines.  The  single  known  species  Otohime  hemisticta  is 
rare  in  Japan,  only  one  specimen  having  been  seen  by  us. 

Otohhne  in  Japanese  mythology  is  a  goddess  of  fishes. 

The  genera  of  Triglidse  may  be  thus  compared: 

KEY  TO  GENERA. 

a.  Scales  relatively  lai^ge;  teeth  on  vomer  and  none  on  palatines;  a  row  of  spinous 

bucklers  along  base  of  dorsal Lepidotrigla. 

fltt.  Scales  relatively  small. 
b.  Palatines  without  teeth, 
r.  Lateral  line  armed  with  spines  or  bony  cro.«8  i>lates;  teeth  on  vomer. . .  Trigla. 
cc.  Lateral  line  unarmed. 
d.  Base  of  both  dorsals  with  a  series  of  shields,  each  ending  in  a  sharp  spine 
directed  backward.     Opercular  spine  small;  soft  dorsal  and  anal  long. 

Dorsal  rays,  ix-16;  anal,  15;  no  anal  spine Chelidonichthys. 

bb.  Ras*e  of  dorsal  with  blunt  shields  along  base  of  spinous  dorsal  only;  base  of 

soft  dorsal  unarmed;  opercular  spine  very  long;  soft  dorsal  and  anal 

short;  dorsal  rays  viii-10,  anal  i,  11 ;  the  anal  spine  distinct. . .  Otohime. 

hh.  Palatines  with  teeth;  no  spinous  plates  along  dorsal  base  nor  along  lateral  line. 

e.  Head  spinous  above Frionotus. 

ee.  Head  unarmed  above Cohtrigla. 
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OTOHIME  HKMISnCTA     ScUcgel). 

The  folio  wins'  ame  the  ilankitei^  of  the  type  i$pecies  of  Otohime. 
I>epth  at  occiputs  4t  in  len^rth  to  hftse  of  caudal;  head  (without 
opercular  or  rostral  >pine>i  2i.  Eye,  Z  in  head:  maxfllaiy,  2.  Dorsal, 
Tm-lO:  anal  i,  11:  >cale5^  l«»o. 

Anterior  pn.>Hle  steep  and  ^raitrht  from  eyes  to  tip  of  snout.  Supra- 
orbital rim  produi-ed:  interorhital  broad  and  concave:  iti>  width  equal 
to  diameter  of  orbit. 

Maxillary  reac-hinif  to  below  middle  of  eye:  mandible  slightly  curved 
up  at  its  tip  and  shuttintr  entirely  within  premaxillary  teeth;  teeth  in 
very  narrow  bands,  thoe^e  on  lower  jaw  in  a  narrower  band  than  on 
upper:  vomer  of  the  specimen  at  hand  without  teeth,  but  marks  on  the 
bone  show  their  pn^hable  former  presence,     A  single  rostral  spine  on 
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each  side,  equal  in  length  to  vertical  diameter  of  pupil.  Eidge  of 
preorbital  finely  serrate,  tlie  serne  extending  along  outer  edge  of  ros- 
tral spine.  A  sharp  <pine  is  directed  l^ckward  from  temporal  region, 
and  a  very  long  one  from  ope  role  continued  as  a  ridge  anteriorly 
nearly  across  opercle;  length  of  spine  from  posterior  edge  of  opercle 
ef|ual  in  length  to  diameter  of  eye;  a  sharp  spine  on  posterior  edge 
of  preopercle  near  its  angle:  a  triangular  spine  on  posterior  edge  of 
supraclavicle.     The  gill  arches  of  our  specimen  have  been  removed. 

Fine  irregular  scales  cover  the  trunk:  a  crescentic  naked  area 
between  dorsal  and  head:  another  naked  area  behind  pectoral  and 
ventral:  round  iml>edded  scales  sj^arsely  cH>ver  the  breast;  no  scales  on 
fins.  A  cresiH^nt-shaped  rugose  plate  in  front  of  base  of  first  dorsal 
spine,  and  throe  round  or  elliptical  ones  behind  it  on  each  side  of 
spinous  dorsal,  the  last  l>etween  the  fourth  and  fifth  spines. 

Doi-sal  spines  stiflf  and  sharp:  the  fourth  the  longest,  equal  in  length 
to  the  maxillary:  when  fin  is  depresseil  the  fourth  and  fifth  spines 
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reach  beyond  the  others.  Dorsal  rays  slender,  once  divided,  rather 
widely  spaced;  the  longest  equal  to  vertical  diameter  of  orbit.  Anal 
as  hi^h  as  soft  dorsal  and  extending  a  little  posterior  to  it.  Caudal 
lunate,  its  angles  sharp.  Pectoral  reaching  to  opposite  base  of  third 
anal  ray,  the  three  detached  rays  slender  and  pointed,  the  upper  one 
but  little  shorter  than  the  other  pectoral  mys,  the  lower  one  not 
reaching  to  tip  of  ventral.     Ventral  not  quite  reaching  to  vent. 

Our  specimen  is  apparently  badly  faded.  It  is  now  light  frrsiy 
above,  abruptly  white  below  middle  of  side;  dark  brown  round  and 
elliptical  spots  are  scattered  sparsely  and  irregularly  over  upper  part 
of  side.  Spinous  doi'sal  with  a  large  clear-cut  dark  brown  spot  from 
fourth  to  sixth  spines,  tin  otherwise  transparent  and  colorless;  soft 
dorsal  with  a  row  of  brown  spots,  one  on  each  ray;  ventrals,  anal, 
caudal,  and  detached  pectoi-al  rays  colorless.  Outer  surface  of  pec- 
toral with  white  rays  and  dark  brown  membrane  bordered  with  white 
behind;  when  fin  is  closed  the  white  of  the  rays  only  shows;  inner  sur- 
face more  uniform  dark  brown  and  darker  than  outer  surface,  the 
rays  lighter  onl}'^  toward  their  tips,  the  white  border  at  posterior  mar- 
gin of  fin  more  conspicuous,  two  rows  of  irregular  milk-white  spots 
across  fin  on  the  rays,  encroaching  on  the  membrane  but  slightly;  the 
anterior  row  of  large  irregular  spots  the  posterior  of  only  three  or 
four  small  round  spots. 

The  specimen  from  which  this  description  is  drawn  was  brought 
by  Mr.  Pierre  L.  Jouy,  from  Yokohama.  It  probably  came  from 
Misaki  or  Awa,  outside  the  Bay  of  Tokyo.  It  is  195  mm.  in  entire 
length. 

The  species  of  Triglidse  known  from  Japanese  waters  are  the  fol- 
lowing, most  of  them  described  by  Jordan  and  Starks  in  the  Bulletin 
of  the  U.  S.  Fish  Commission  for  1902: 

1.  Olohime  hemMcta  (Schlegel)  Yokohama. 

2.  CheUdanirhthys  kumu  (Lesson  and  Gamot).  (Trigla  spinosa  McClelland,  Jour. 
Calc.  Nat.  Hist.,  IV,  p.  396.  Cheledonichthys  punctipinnis  Kaup,  Archiv.  f.  Naturg. 
1873.    p.  87.     The  locality  stated,  evidently  by  error,  as  Barbados. ) 

Foand  throughout  southern  and  middle  Japan,  very  common;  also  in  New  Zealand 
and  Australia. 

3.  Lepidotrigla  guniheri  Hilgendorf.  ( I^ndotrigla  longispinis  Steindachner. )  Suruga 
Bay,  Totomi  Bay,  Yokohama. 

4.  Lepidotrigla  ahysmlis  Jordan  and  Starks,  Suruga  Bay. 

5.  Lepidotrigla  smiihi  Regan.  (Ann.  Mag.  Nat.  Hist,  1905,  p.  22.)  Inland  Sea  of 
Japan;  not  seen  by  us. 

6.  Lepidotrigla micropteraGnniher.  (Lepidotrigla slrauchii^teind&chneT.)  Aomori, 
Hakodate,  Tsuruga,  Matsushima,  Hiroshima. 

7.  Lepidotrigla japonica  (Bleeker).     (f  Lepidotrigla  serridens  Hilgendorf)  Misaki. 

8.  Lepidotrigla  alata  (Houttuyn),  (Trigla  burger i  Schlegel),  Nagasaki,  etc. 
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THE  PHILIPPINE  POND  SNAILS  OF  THE  GENUS  VIVIPARA. 


By  Paul  Bartsch, 

Assistant  ( "firaioTf  THvmon  of  MoUuskSf  U.  S.  NatioTial.  Museum. 


In  the  present  paper  all  of  the  species  of  this  genus  heretofore  known 
from  the  Philippine  Islands  have  been  considered,  as  well  as  a  host  of 
new  forms  which  were  collected  by  Maj.  Edgar  A.  Mearns,  U.  S.  Army, 
and  presented  by  him  to  the  U.  S.  National  Museum. 

VIVIPARA  ANQULARIS  Muller. 
Plate  X,  fig.  1. 
Hdix  angularis  Miller,  Hist.  Verm.,  Pt.  2,  1774,  p.  187. 

Shell  quite  large,  conic,  light  to  dark  olive  green.  Whorls  increas- 
ing very  regularly  in  size.  The  first  and  second  rather  loosely  coiled, 
marked  by  faint  spiral  lirations.  On  the  third  the  keels  characteristic 
of  the  adult  shell  make  their  appearance;  in  addition  to  the  keels  there 
are  man^''  fine  spiral  lirations.  The  adult  shell  is  marked  by  three 
spiral  keels  between  the  sutures,  of  which  the  peripheral  one  is  by 
far  the  strongest.  The  two  supra-peripheral  keels  divide  the  space 
between  the  sutures  into  three  areas,  of  which  the  one  immediately 
below  the  summit  is  a  little  wider  than  the  other  two,  which  are  equal 
in  width.  The  space  between  the  summit  and  the  first  keel  forms  a 
sloping  shoulder.  In  addition  to  the  three  keels,  the  whorls  are  marked 
by  numerous  microscopic,  minutely  granulose  spiral  lirations  and 
moderately  strong  incremental  lines  between  the  sutures.  Periphery 
of  the  last  whorl  angulated.  Base  well  arched,  narrowly  umbilicated, 
marked  by  lines  of  growth  and  many  fine,  wavy,  equally  developed, 
and  equally  spaced  finely  wrinkled  spiral  lirations.  In  some  specimens 
the  area  adjoining  the  umbilicus  is  moderately  excavated,  in  others  it 
is  almost  closed.  Aperture  suboval,  bluish  white  within,  edged  with 
a  dark-brown  border;  outer  lip  thin,  rendered  slightly  sinuous  by  the 
keels;  columella  moderately  strong,  concave,  and  slightly  reflected; 
parietal  wall  covered  with  a  thick  callus  in  adult  shells,  which  is  bluish 
white,  with  a  dark  border,  and  lends  the  peritreme  a  complete  aspect. 
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In  adult  shells  the  last  whorl  is  usually  somewhat  deflected  below  the 
peripheral  keel  of  the  preceding  turn,  apd  the  keel  is  thus  exposed 
above  the  suture.  Operculum  reddish  brown,  with  scarcely  depressed 
eccentric  nucleus  and  many  fine  lines  of  growth. 

The  specimen  figured  probably  had  seven  and  a  half  whorls  (the 
early  ones  being  somewhat  eroded)  and  measures:  Altitude,  32  mm.: 
greater  diameter,  24.5  mm.;  lesser  diameter,  21.1  mm.;  aperture, alti- 
tude (from  the  posterior  angle  to  the  base  of  the  columella),  17 A  mm.; 
diameter  (at  right  angles  to  the  last  from  the  middle  keel  of  the  outer 
lip),  13  mm.  There  are  eight  specimens  of  this  species  in  the  collec- 
tion of  the  U.  S.  National  Museum— three.  Cat.  No.  103669,  from 
Luzon,  Philippine  Islands,  of  which  one  has  served  for  our  descrip- 
tion and  figure;  Cat.  No.  104056b,  one  specimen,  collected  by  Rich  in 
Luzon;  one.  Cat.  No.  47996,  collected  by  Hungerford  at  St.  Cruz 
Bay  Lake,  Luzon,  and  three  sp>ecimens,  Cat.  No.  19985,  obtained  by 
the  North  Pacific  Exploring  Expedition  at  Manila,  Luzon,  Philippine 
Islands. 

VIVIPARA  ANGULARIS  BURROUGHIANA  Lea. 

Plate  X,  fifjp.  3,  4. 

Paludina  burrmighiana  Lea,  Trans.  Am.  Phil.  8oc.,  V,  1837,  p.  113,  pi.  xix, 

fig.  80. 

There  are  three  specimens  in  the  Lea  collection.  Cat.  No.  105640, 
U.  S.  National  Museum,  which  were  collected  by  Doctor  Burroughs 
at  Manila,  Philippine  Islands.  Since  the  types  were  collected  by 
Doctor  Burroughs  at  Manila,  it  is  quite  likely  that  these  specimens 
represent  the  cotypes  upon  which  Doctor  Lea  based  his  description. 
This  appears  all  the  more  probable,  as  one  of  the  three  shells  agrees 
in  every  respect  with  the  figure  cited  above.  V.  a.  hurrougkiana 
represents  a  strongly  sculptured  form  of  angukiris.  In  this,  the  spaces 
between  the  keels  on  the  spire  are  marked  with  a  number  of  slender 
subgmnose  lirations.  In  some  individuals  these  lirations  attain  almost 
half  the  size  of  the  middle  keel.  The  sculpture  of  the  base  also  is 
much  stronger  than  in  V,  angulariH  proper.  There  are  five  lots  in 
the  collection,  the  one  cited  above,  of  which  one  specimen  is  figured, 
Plate  X,  tig.  4,  which  measures:  Altitude,  39.2  mm.;  greater  diameter, 
28.2  mm.  Cat.  No.  1JM)S4:,  U.S.N.M.,  fifteen  specimens,  collected  by 
Wilsoup  at  Manila.  Of  these  eight  are  nepionic  shells.  Cat.  No. 
90477,  one  specimen,  from  Manila,  the  strongest  sculptured  individual^ 
here  figured.  Plat<^  X,  fig.  3.  Cat.  No.  104056,  U.S.N.M.,  one  speci- 
men, collected  by  Rich,  in  Luzon,  Philippine  Islands.  Cat.  No.  192975, 
U.S.N.M.,  four  individuals,  collected  by  Maj.  Edgar  A.  Mearns,  at 
Pasay  Beach,  Manila,  Luzon,  Philippine  Islands.     ^  -  . 
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VIVIPAkA   ANGULARIS    PHILIPPINENSIS    NcviU. 

Plate  X,  fig.  2. 

Paludina  philippinengis  Nevill,  Hand  List  Moll.  Ind.  Mus.,  1884,  p.  24.  ? 
Vinpara  hanleyi  Fbauenfeld,  Verz.  Paludioa,  1864,  p.  618,  for  P.  intermedia, 
Hanley,  Ms.,  Reeve,  fig.  57, 1863,  Loc.  ?  (not  of  Deshayes). 

Long.  23,  diam.  19  mm.  This  is  a  very  closely  allied  form  to  P.  jaranica;  indeed, 
probably  only  a  geographical  race  and  perhaps  would  l>e  lx»tter  classed  as  a  variety  of 
it.  It  can  nevertheless  be  readily  distinguished  by  the  keel  on  the  last  whorls,  giving 
the  suture  a  canaliculate  appearance  by  the  less  developed  spiral  structure,  by  the 
presence  of  longitudinal,  subobsolete  plications,  as  also  by  its  shorter  and  more  decol- 
lated form,  more  convex  whorls,  the  last  one  subangulate,  darker  and  duller  epider- 
mis and  blacker  peristome,  which  is  more  or  less  angulate  below. 

Von  Martens  would  not  appear  to  have  met  with  it,  as  it  can  not  surely  be  the 
form  he  mentions,  Mai.  Blatt.  1865,  p.  148,  as  a  rounde<l  keelless,  extreme  variety  of 
P.  burroughiana.  One  of  my  specimens  approaches  Reeve's  fig.  53  (P.  carinata),  in 
the  more  rounded  peristome  and  less  distinct  subangulation  of  the  last  whorl.  Seven 
specimens,  Majajay,  Luzon;  coll.  R.  Hungerford,  esq. 

The  abov9  are  Nevill's  remarks  upon  this  form.  Three  specimens, 
Cat.  No.  104056,  U.S.N.M.,  one  of  which  is  here  figured,  agree  with 
Reeve's  figure  57  and  also  with  the  above  remarks.  V,  a,  phUippinen' 
jw>  represents  a  form  of  Y,  angulariH^  in  which  the  two  supra-periph- 
eral keels  have  become  obsolete;  the  peripheral  one  alone  ren)ains, 
forming  the  peripheral  angle.  Its  chief  marks  of  distinction,  how- 
ever, lie  in  alternating  narrow  dark  and  light  longitudinal  bands,  the 
first,  the  narrower,  probably  represent  resting  stages  and  are  usually 
a  trifle  more  elevated  than  the  broader  light  areas,  and  lend  the  shell 
an  obsoletely  ribbed  appearance.  The  spiral  sculpture,  consisting  of 
fine  granose  spiral  lines  in  Y,  angularis^  is  in  the  present  form  reduced 
to  mere  indications  of  microscopic  spiral  lines,  the  surface  having  a 
polished  appearance.  The  color  in  the  three  specimens  varies  from 
light  yellowish-green  to  dark  olive-green  ground,  with  narrow  longi- 
tudinal brown  bands.  The  specimens  at  hand,  which  also  come  from 
Luzon,  force  me  to  assign  this  form  a  place  under  Y.  angiilaris.  The 
one  figured  measures:  Altitude,  21  mm.;  greater  diameter,  17  mm. 

VIVIPARA  ZAMBOANGENSIS,  new  species. 

Plate  XI,  fig.  19. 

Shell  conic, thin, dark  olivegreen.  Nepionic  whorls  oneand  one-half, 
well  rounded,  smooth.  Succeeding  turns  somewhat  inflated,  marked 
between  the  sutures  by  three  spiral  keels,  of  which  the  basal  one,  which 
is  a  little  stronger  than  the  other  two,  marks  the  periphery.  The  two 
post- peripheral  keels  divide  the  space  between  the  summit  and  the 
periphery  of  the  whorls  into  three  equal,  almost  flattened  areas,  which 
are  marked  by  many  very  fine  and  somewhat  wavy,  spiral  lines,  that 
lend  the  surface  a  silky  luster.  The  summit  of  the  whorls  falls  imme- 
diately below  the  peripheral  keel  in  all  but  the  last  turn;  in  this  it  is 
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deflected  toward  the  base  and  a  narrow  band  becomes  apparent  between 
it  and  the  peripheral  keel.  Base  Tather  short,  well  arched,  narrowly 
umbilicated,  marked  by  numerous  fine,  wav}^  spiral  striations  as  on 
the  spire.  Aperture  small,  subcircular;  black  edged,  bluish  white 
within;  outer  lip  thin,  faintly  angled  at  the  keels,  columella  thin, 
strongly  concave  and  somewhat  reflected  over  the  slitlike  umbilicus: 
parietal  wall  covered  with  a  thick  callus  which  renders  the  peristome 
practically'  continuous.  Operculum  reddish  brown  with  depressed 
eccentric  nucleus,  marked  by  many  incremental  lines. 

The  type  and  fifty-four  specimens.  Cat.  No.  192956,  U.S.N.M., 
were  collected  by  Maj.  Edgar  A.  Mearns,  at  Zamboanga,  Mindanao, 
PhilippinQ  Islands.  The  type  has  five  whorls  (the  nucleus  being  eroded) 
and  measures:  Altitude,  25.9  mm.;  greater  diameter,  20.2  mm.;  lesser 
diameter,  18.8  mm;  aperture,  altitude  (from  the  posterior  angle  to 
the  base  of  the  columella),  13.1  mm.;  diameter  (at  right  angles  to  the 
last,  from  the  middle  keel  of  the  outer  lip),  11.5  mm. 

A  single  much-worn  individual,  which  is  a  little  more  slender  than 
the  shells  from  the  type  locality,  was  collected  by  Major  Mearns  in 
Libungan  River  at  Labas,  Rio  Grande  Valley,  Mindanao,  Philippine 
Islands.  ' 

VIVIPARA  ZAMBOANGENSIS  TUBAYENSIS,  new  subspecies. 
Plate  XI,  tig.  16. 

Shell  similar  to  V,  zamhoangemsls^  but  subglobose,  with  the  whorl 
more  inflated  and  with  the  secondary  sculpture  much  more  strongly 
developed.  The  six  slender  keels  above  the  stronger  peripheral  one 
are  of  almost  equal  strength  and  the  spaces  between  them  are  occupied 
by  spiral  lirations  as  in  K  zamhoangensls.  The  base  also  is  more 
inflated  than  in  V,  zamboa7igensis  and  the  umbilicus  is  completely 
closed.  In  color  it  is  also  entirely  different,  being  light  brow^n  or 
yellowish  brown.  The  sculpture  of  the  present  form  bears  the  same 
relation  to  F.  zamhoangensis  that  V,  a.  hurroughianahe9Jt9^^%o  V.  angu- 
laris.  The  type,  which  has  five  whorls  remaining  (part  of  the  nucleus 
being  lost),  measures:  Altitude,  22.7  mm. ;  greater  diamete'r^,  20.1  mm. ; 
lesser  diameter,  18  mm. 

,  The  type  and  two  specimens.  Cat.  No.  192974  U.S.N.M.,  were  col- 
lected by  Maj.  Edgar  A.  Mearns  in  Tubay  River  at  Santiago,  Min- 
danao, Philippine  Islands. 

VIVIPARA  ZAMBOANGENSIS  DAVAOENSIS,  new  subspecies. 

Plate  XI,  fig.  17. 

This  form  resembles  F.  z,  tuhayensis  in  contour,  but  is  much  more 
delicate.  It  is  flesh  colored.  The  periphery  is  marked  by  a  weak  lira- 
tion,  while  the  rest  of  the  surface  is  marked  by  many  ill-defined. 
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closely  spaced,  tine,  wavy,  spiral  lirations  on  the  spire  and  the  base. 
A  few  of  these  lirations  are  a  little  stronger  and  visible  to  the  unaided 
e3'e.  The  sutures  are  strongly  impressed  and  the  well-rounded  base 
is  openly,  narrowly  umbilicated. 

The  type,  Cat.  No.  192976,  was  collected  by  Maj.  E.  A.  Mearns  at 
Davao,  Mindanao,  Philippine  Islands.  It  has  five  and  seven-eighths 
whorls  and  measures:  Altitude,  21  mm.;  greater  diameter,  17.6  mm.; 
lesner  diameter,  14.1  mm. ;  aperture,  altitude  (from  the  posterior  angle 
to  the  middle  of  the  base),  12  mm. ;  diameter  (at  right  angles  to  the 
last,  from  the  middle  of  the  outer  lip),  9.6  mm. 

VIVIPARA  ZAMBOANGENSIS  SURIG£NSIS,  new  subspecies. 
Plate  XI,  fig.  18. 

Shell  resembling  V.  z,  daviwevAiiii  in  outline,  but  polished,  periphery 
obsoletely  angulated.  The  shell  is  of  light  olive  green  color,  with  a 
few  narrow  longitudinal  brown  bands  at  irregular  intervals.  Base 
well  rounded,  narrowly  umbilicated.  Under  high  magnification  the 
surface  of  th^e  spire  and  base  show  many  very  fine,  quite  closely  spaced, 
wavy  lirations,  which  are  scarcely  perceptible  to  the  naked  eye. 

The  type,  Cat.  No.  192977,  U.S.N.M.,  was  coWected  by  Maj.  Edgar 
A.  Mearns  in  Baganga  River,  Surigao,  Mindanao,  Philippine  Islands. 
It  has  five  whorls  and  measures:  Altitude,  16.4  mm.;  major  diameter, 
15.3  mm.;  lesser  diameter,  1»3. 4  mm.;  aperture,  altitude  (from  the  pos- 
terior angle  to  the  middle  of  the  base),  10.4  mm.;  diameter  (at  right 
angles  to  the  last,  at  the  middle  of  the  outer  lip),  8.5  mm. 

.^        VIVIPARA  MINDANENSIS,  new  species. 

»•  Plate  XI,  fig.  11. 

Shell  subtprreted,  light  olive  green.  The  early  whorls  of  the  type 
are  eroded^  ,but  it  contained  nine  nepionic  shells,  one  of  which  will 
serve  for  t^e  description  of  the  early  turns.  The  largest  nepionic 
shell  has  thyee  and  one-half  volutions,  the  first  two  of  which  are  more 
loosely  coilejd  and  more  rounded  than  those  that  follow.  They  are  all 
marked  by  exceedingly  fine  spiral  striations.  The  periphery  of  the 
la.st  whorl  o^  the  nepionic  shell  is  strongly  angulated,  while  the  base 
is  rounded  Bke  the  spaces  between  the  sutures  and  narrowly  umbili- 
(•ated.  The  adult  whorls  are  inflated,  evenly  rounded  at  the  side,  but 
abruptly  so  near  the  summit,  which  renders  this  roundly  tabulated. 
The  periphery  of  the  last  whorl  is  marked  by  a  moderately  strong 
keel,  while  the  space  between  it  and  the  summit  is  crossed  by  six 
slender  threads,  which  are  not  regularly  spaced.  In  addition  to  these 
threads  there  are  many  exceedingly  fine  interrupted  wavy  spiral  lira- 
tions between  them.  The  summit  of  the  whorls  falls  considerably 
below  the  peripheral  keels  and  exposes  this  above  the  suture  in  all  th* 
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whorls.  The  summits  of  the  whorls  and  the  rounded  shoulders  are 
marked  in  addition  to  the  above-mentioned  sculpture  with  oblique 
wrinkles,  which  give  this  part  of  the  whorls  a  quite  strongly  malleated 
appearance.  Periphery  of  the  last  whorl  angulated.  Base  short,  some- 
what inflated,  well  arched,  excavated  about  the  narrow  open  umbilicus 
and  marked  by  ten  subequal  and  irregularly  spaced  slender  spiral  lira- 
tions,  between  which  there  are  many  exceedingly  fine  interrupted  papil- 
lose spiral  lines.  Aperture  oval,  bluish  white  within,  bordered  by  a  very 
narrow  black  edge  on  the  outside;  outer  lip  thin;  columella  concave, 
slender,  somewhat  expanded  at  the  base  and  slightly  reflected  over  the 
umbilicus;  parietal  wall  covered  with  a  thin  callus;  operculum  orange, 
with  depressed  eccentric  nucleus  marked  by  many  lines  of  growth. 
The  type  and  seven  specimens,  Cat.  No.  192559,  U.S.N.M.,  were  col- 
lected by  Major  Mearns  in  Lake  Lanao,  Mindanao.  It  has  lost  the 
first  two  nuclear  whorls.  The  five  which  remain  measure:  Altitude, 
31.1  mm.;  greater  diameter,  24.1  mm.;  lesser  diameter,  22  mm.; 
aperture,  altitude  (from  the  posterior  angle  to  the  middle  of  the  base), 
15.3  mm.;  diameter  (at  right  angles  to  the  last,  from  the  middle  of 
the  outer  lip),  12.5  mm. 

VIVIPARA  MI^ANENSIS  BAGANGENSIS,  new  subspecies. 
Plate  XI,  fig.  12. 

Shell  much  more  globose  than  V.  imndanerms^  dark  olive  green, 
with  a  reddish  tinge.  Interior  of  aperture  reddish  brown.  Spire 
and  base  marked  by  more  or  less  equally  spaced  fine  spiral  lirations 
and  weekly  developed  obliquely  forward  slanting  folds,  which  lend 
the  last  two  turns  a  malleated  appearance.  In  addition  to  the  spiral 
lirations  visible  to  the  unaided  eye  there  are  many  closely  spaced,  more 
or  less  interrupted,  very  fine,  wavy  lines  which  can  be  seen  under  the 
microscope.     Base  well  rounded  and  narrowly  umbilicated. 

The  type.  Cat  No.  192979,  U.S.N.M.,  was*^ collected  by  Maj.  E.  A. 
Mearns  in  Baganga  River,  Surigao,  Mindanao.  It  has  six  whorls  (the 
first  being  decidedly  worn)  and  measures:  Altitude,  22.8  mm. ;  greater 
diameter,  19.3  mm.;  lesser  diameter,  17  mm.;  aperture  (from  the  pos- 
terior angle  to  the  base  of  the  columella),  18.8  mm.;  diameter  (at 
right  angles  to  the  last,  at  the  middle  of  the  outer  lip),  10.3  mm. 

VIVIPARA  BULUANENSIS,  new  species. 

Plate  XI,  fig.  15. 

Shell  thin,  subturreted,  broadly  conic,  light  brown,  shining.  All 
the  whorls  inflated  and  well  rounded,  with  a  broad  rounded  shoulder 
at  the  summit.  Sutures  strongly  impressed.  Periphery  of  the  last 
whorl  with  a  mere  indication  of  an  angulation.  Base  short,  well 
rounded,  rather  broadly  openl}^  umbilicated.  The  entire  surface,  both 
on  the  spire  and  on  the  base,  marked  by  many  moderately  strong  lines 
of  growth,  and  many  fine  equally  developed  and  subequally  spaced 
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wavy  spiral  lirations.  The  crossing  of  these  two  elements  lend  the 
shell  a  finely  reticulated  sculpture.  Aperture,  moderately  large,  oval, 
white,  with  a  brownish  tinge  within;  outer  lip,  thin;  columella  very 
slender,  somewhat  expanded  at  base  and  slightly  reflected;  parietal 
wall  covered  with  a  short,  thin,  semitransparent  callus.  Operculum 
reddish  oi-ange,  with  but  slightly  depressed  eccentric  nucleus  and 
many  lines  of  growth. 

The  type  and  136  specimens,  Cat.  No.  192978,  U.S.N.M.,  were  col- 
lected at  Lake  Buluan,  Mindanao,  Philippine  Islands,  by  Maj.  Eklgar 
A.  Mearns.  The  type  has  six  and  one-half  whorls  and  measures: 
Altitude,  30.8  fom. ;  greater  diameter,  23.3  mm. ;  lesser  diameter,  28.8 
mm. ;  aperture  (from  the  posterior  angle  to  the  middle  of  the  base), 
15.2  mm.;  diameter  (at  right  angles  to  the  last  from  the  middle  of  the 
outer  lip),  12  mm. 

This  entire  lot  is  remarkably  uniform  in  shape  and  sculpture,  differ- 
ing only  in  color,  in  which  there  is  a  variation  from  light  olive  green 
to  reddish  brown. 

VIVIPARA  CARINATA  Reeve. 

Plate  XI,  fig.  14. 
Paludina  carinata  Rbevb,  Conch.  Icon.,  XIV,  1863,  no.  53,  fig.  53. 

The  name  of  the  present  shell  is  somewhat  misleading,  since  the 
earination  is  restricted  to  the  periphery  of  the  early  whorls.  In  the 
adult  turns  it  is  quite  obsolete. 

The  shell  is  conic  and  of  olive-green  color,  with  an  occasional  nar- 
row, dark,  longitudinal  stripe.  The  early  whorls  are  eroded  in  all  of 
our  specimens.  The  later  ones  are  evenly  rounded  between  the  sutures, 
marked  by  lines  of  growth  and  exceedingly  line,  closely  spaced,  obso- 
lete, spiral  lirations.  Sutures  strongly  impressed.  Periphery  of  the 
last  turn  obsoletely  angulated.  Base  well  rounded,  with  a  narrow 
umbilicus,  which  is  almost  completely  covered  by  the  somewhat 
reflected  columella,  marked  as  the  spire.  Aperture  moderately  large, 
bluish  white  within,  outer  lip  thin.  Columella  slender,  concave,  and 
somewhat  reflected;  parietal  wall  covered  by  a  thin  callus.  Oper- 
culum reddish,  with  slightly  depressed  eccentric  nucleus  and  many 
lines  of  growth.  The  specimen  described  and  figured,  Cat.  No.  103666, 
U.S.N. M.,  has  the  apex  badly  worn.  The  six  remaining  turns  meas- 
ure: Altitude,  31.8  mm.;  greater  diameter,  25.2  mm.;  lesser  diame- 
ter, 23.4  mm.;  aperture,  altitude  (from  the  posterior  angle  to  the 
middle  of  the  base),  18.6  mm.;  diameter  (at  right  angles  to  the  last 
from  the  middle  of  the  outer  lip),  14  mm.  Another  specimen,  belong- 
ing to  the  same  lot,  with  w^orn  nucleus  and  five  whorls  remaining, 
measures:  Altitude,  22  mm.;  greater  diameter,  18  mm.;  lesser  diame- 
ter, 15  mm.  These  two  individuals  are  marked  Philippine  Islands, 
without  nearer  designation  of  locality.  Three  additional  specimens, 
('at.  No.  47995,  U.S.N.M.,  were  collected  in  Luzon,  Philippine  Islands, 
by  Hungerford. 
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VrVlPARA   CCMINGI    Hanley    Reeve. 

Pdiw1i»M  ru'..     •«     HiM^      Kcx^e.    0<,-L.    K-^.n.,  XIV.    1863,  no.   11,  figje. 
11.  111. 

Shell  subgk>bo«#,  of  lijrfai  olive  green  color.  The  early  whorls  are 
bat  little  elevated,  veil  rounded,  mnrked  hv  lines  of  ^rrowth  and  a  few 
exceedingtj  fine  inrerrapted  spiral  lintioD^i.  From  the  thiixl  whorl 
on  the  turns  aie  decidedlr  inflated  and  strongly  roundly  shouldered  at 
the  summit*^  the  shoulder  U-insr  almost  tabulated.  These  whorls  are 
marked  by  faint  lines  of  growth  and  exceedingly  closely  spaced,  fine, 
wavy  lirations.  In  additions  to  thi>  sculpture  a  number  of  moderately 
strong,  low.  oblique,  raided  ridges  make  their  appearance  on  the  last 
two  turns, -whioh.  in  ix^niKX'tion  with  the  above-mentioned  sculpture, 
give  these  whorls  a  weakly  malleated  aspect.  Sutures  strongly 
imp^es^ed.  Periphery  of  the  last  whorl  rounded.  Base  well  rounded, 
narrowly  unbilicated.  marked  by  the  lines  of  growth  and  obsolete 
spiral  lirations  a<  on  the  spire.  Aperture  moderately  large,  oval, 
bluish  white,  witha  narn.>w  dark-colored  border;  outer  lip  thin;  colu- 
mella slender,  concave,  somewhat  reflected  over  the  umbilicus;  parie- 
tal wall  covered  with  a  thick,  bluish  white,  dark-edged  callus,  which 
gives  the  peristome  a  complete  aspect. 

The  specimen  descril^  and  figured.  Cat.  no.  10565^,  was  donated 
by  C.  M.  Wheatley  and  comes  from  Luzon,  Philippine  Islands.  It  has 
five  and  one-half  whorls  and  measures:  Altitude.  17.1  mm. ;  greater 
diameter,  14.8  mm.;  lesser  diameter,  12.6  mm.,  apertui-e,  altitude 
(from  the  posterior  angle  to  the  middle  of  the  base),  10.2  mm. ;  diam- 
eter (at  right  angles  to  the  la^t  from  the  middle  of  the  outer  lip),  7.8 
mm.  Another  specimen.  Cat.  No.  9So70,  U.S.X.M.,  was  collected  at 
Manila,  Luzon,  Philippine  Islands,  by  W.  W.  Walpole. 

VIVIPARA  MEARNSI,  new  species. 
Plate  X,  tig,  r.. 

Shell  thin,  polished,  conic,  strongly  keeled  at  periphery,  greenish- 
yellow,  with  irregularly  disposed,  narrow,  dark,  longitudinal  bands, 
which  appear  to  mark  resting  staigos.  The  entire  shell 'on  the  spire 
and  base  is  marked  by  tine  incremental  lines  and  very  fine,  closely 
spaced,  spiral  striations,  which  lend  the  surface  a  finely  reticulated 
aspect  when  viewcnl  under  high  magnitic*atiou.  (Nuclear  Whorls  decol- 
lated.) Succeeding  turns  well  but  not  evenly  rounded,  Ihe  posterior 
half  between  the  summit  and  the  i^eriphery  l>eing  decidedly  more  con- 
vex than  the  anterior.  Periphery  of  the  whorls  bearing  a  strong 
narrow  compressed  keel,  which  is  apparent  above  the  suture  in  all 
the  volutions.  On  the  earlier  ones  it  is  appressed  (juite  closely  to  tho 
suuiniit  of  tho  succeeding  turn,  while  in  the  last  two  volutions  tho 


HO.  1518.     PHILIPPINE  SNAIUS  OF  GENUS  VIVIPARA--BARTSCH.         143 

summit  falls  somewhat  below  the  keel  and  makes  this  appear  ail  the 
more  prominent,  Base  short,  evenly  and  strongly  arched,  with  a 
narrow  perforate  umbilicus.  Aperture  ovate,  rather  large,  the  outer 
lip  thin,  rendered  {-shaped  by  the  keel  in  the  middle;  columella  slen- 
der, concavely  curved;  parietal  wall  covered  by  a  thick  callus  which 
joins  the  columella  and  the  posterior  angle  of  the  aperture,  rendering 
the  peristome  complete.  Operculum  thin,  translucent,  reddish-brown, 
with  depressed  eccentric  nucleus  and  well-marked  incremental  lines, 
the  outer  edge  bearing  a  slight  projection  which  fits  into  the  angle  of 
the  periphei*al  keel. 

The  type  and  58  specimens  Cat.  No.  192957,  U.  S.  N.  M.,  were 
collected  by  Maj.  Edgar  A.  Mearns,  at  Lake  Lanao,  Mindanao,  Philip- 
pine Islands.  The  type  has  five  whorls  (the  nepionic  part  of  the  spire 
being  lost)  and  measures:  Altitude,  43.8  mm.;  greater  diameter,  36.3 
mm.;  lesser  diameter,  32.5  mm.  Aperture:  Altitude  (from  the  pos- 
terior angle  to  the  middle  of  the  base),  21.5  mm.;  diameter  (taken  at 
right  angles  to  the  altitude  at  the  keel  of  the  outer  lip),  17.2  mm. 

Occasionally  there  appear  one  or  more  very  slight  spiral  lirations  on 
the  surface  qf  the  spire;  these,  however,  are  not  constant,  even  on  the 
same  shell,  and  therefore  unimportant  in  the  specific  diagnosis. 

This  species  is  remarkably  distinct  from  any  of  the  recent  Viviparas. 
It  resembles  V.  yukotinovici  Frauenfeld  figured  Plate  5,  figs.  7,  8,  in 
the  Verb.  Zool.  Bot.  Ges.  Wien.  XIV,  1864,  which  comes  from  the 
Neogentertiary  of  West  Slavonia. 

VIVIPARA  MEARNSI  MISAMISENSIS  new  subspecies. 

Plate  X,  fig.  5. 

Shell  large,  thin,  subturreted,  light  olive  green  with  many  narrow 
dark  brown  bands,  which  coincide  with  the  lines  of  growth  and  prob- 
ably mark  resting  stages.  Entire  surface  marked  by  rather  strong 
incremental  lines.  Nuclear  whorls  wanting.  Succeeding  turns  inflated, 
shouldered  at  the  submit  and  marked  by  three  prominent  spiral  ridges 
and  two  less  conspicuous  intermediate  ones,  between  the  sutures. 
The  most  stnongly  developed  of  these  ridges  is  at  the  periphery,  the 
next  strongly  developed  one  is  located  about  two-fifths  of  the  dis- 
tance anterior  to  the  summit,  between  the  summit  and  the  periphery, 
while  the  third  is  about  halfway  between  these  two  keels.  Of  the 
two  weaker :  cords,  one  stands  halfway  between  the  middle  and 
posterior  ke^,  while  the  other  encircles  the  shoulder,  about  as  far 
posterior  to  the  first  keel  as  the  other  intermediate  cord  is  anterior 
to  it.  The  spaces  between  these  keels  appear  flattened  and  lend  the 
outline  of  the  whorls  a  polygonal  appearance.  Periphery  of  the  last 
whorl  strongly  keeled.  Base  short,  well  arched,  not  umbilicated, 
marked  by  man}-  fine  rather  closely  spaced  spiml  limtions.  Apei-ture 
suboval,  white  within,  edged  with  black;   outer  lip  thin,   rendered 
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somewhat  polygonal  oil  its  posterior  half  by  the  spiral  cords;  colu- 
mella slender,  decided!}^  concave  and  slightly  reflected;  parietal  wall 
covered  with  a  thick  white  callus  which  is  black-edged  like  the  lip  and 
renderes  the  peristome  continuous. 

The  type,  Cat.  No.  192960,  U.S.N.M.,  was  collected  by  Maj.  Edgar 
A.  Mearns  in  Lake  Lanao,  Mindanao,  Philippine  Islands.  It  lacks 
the  nucleus  and  some  of  the  earlier  whorls,  the  last  four  onW  remain 
and  these  measure:  Altitude,  31.7  mm.;  greater  diameter,  27.4  mm.; 
lesser  diameter,  25.4  mm.  Aperture:  Altitude  (from  the  posterior 
angle  to  the  base  of  the  columella),  18.5  mm. ;  diameter  (at  right  angles 
to  the  last  from  the  middle  keel),  14.9  mm. 

VIVIPARA  PAGODULA,  new  species. 
Plate  X,  fig.  8. 

Shell  thin,  broadly  conic,  turreted,  greenish  yellow  with  irregularly 
disposed,  narrow,  dark  bands  coinciding  with  the  lines  of  growth. 
Nepionic  whorls  decollated.  Succeeding  turns  rather  depressed,  with 
a  broad  sloping  shoulder  above,  which  extends  from  the  summit  to  the 
strongly  keeled  periphery.  This  shoulder  is  marked  by  two  spiral 
lirations,  which  are  placed  a  little  to  each  side  of  the  middle  of  the 
upper  surface.  The  periphery  is  marked  by  a  very  strong,  hollow 
keel,  which  falls  about  one-third  of  the  distance  anterior  to  the  sum- 
mit, from  the  summit  to  the  base  of  the  columella  in  the  last  turn. 
The  space  between  the  periphery  and  the  summit  of  the  succeeding 
turn  is  marked  by  two  equally  developed  spiral  keels,  which  are  placed 
on  the  vertical  side.  The  lower  one  of  these  is  immediately  above  the 
suture,  while  the  upper  one  is  at  some  little  distance  below  the  periph- 
ery, which  projects  considerably  beyond  them.  Base  of  the  last  whorl 
rather  short,  marked  by  the  two  strong  spiral  keels,  which  are  rather 
closely  spaced  and  enclose  a^narrow  channel  between  them.  The  space 
between  the  posterior  keel  and  the  periphery  is  quite  strongly  con- 
cave. The  space  between  the  basal  keel  and  the  narrow,  almost  cov- 
ered, umbilicus  is  well  arched  and  marked  by  eight  slender  lirations, 
which  are  less  strongly  developed  and  more  closely  spaced  about  the 
umbilical  area  than  at  the  keel.  These  lirations  as  well  as  the  two 
basal  keels  are  rendered  faintly  crenulate  by  the  incremental  lines. 
The  spaces  between  the  spiral  keels  and  the  lirations  are  marked  by 
many  exceedingly  fine  incised  spiral  striations,  both  on 'the  spire  and 
the  bavse.  Aperture  slightly  eflfuse  basally,  irregular  in  outline,  the 
peripheral  keel  marking  a  deep  acute  angle  and  the  two  basal  ones 
shallow  rounded  channels  in  the  thin  outer  lip;  columella  slender,  con- 
cave, and  somewhat  reflected  over  the  umbilical  opening;  parietal  wall 
covered  with  a  thin  callus. 

The  type.  Cat.  no.  192S58,  U.S.N.M.,  was  collected  in  I^ke  Lanao, 
Mindanao,  Philippine  Islands,  by  Maj.  Edgar  A.  Mearns,  and  has  five  and 
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one-fourth  turns  (the  nucleus  being  lost),  which  measure:  Altitude,  30 
mm.;  g-reater diameter,  26.5  mm.;  lesser  diameter,  22.4  m.;  Aperture, 
altitude  (from  the  posterior  angle  to  the  base  of  the  columella),  15.9 
mm. ;  diameter  (at  right  angles  to  the  last  measurement  at  the  basal  keel 
of  the  outer  lip),  13.3  mm. 

VIVIPARA   GILLIANA,  new  species. 
Plate  X,  fig.  12. 

Shell  large,  broadly  conic,  reddish  brown.  (First  one  and  one-half 
whorls  worn.)  The  second  part  of  the-  second  whorl  shows  the 
beginning  of  the  sculpture  of  the  adult  turns,  which  consists  of  three 
poorly  developed  keels,  of  which  one  appears  at  the  periphery  and  the 
other  two  between  it  and  the  summit.  The  space  between  the 
peripheral  keel  and  the  next  one  is  a  little  narrower  than  the  space 
between  the  median  and  posterior  keel,  while  the  space  between  the 
summit  and  the  posterior  keel  is  considerably  wider  still.  The  space 
between  the  summit  and  the  posterior  keel  is  moderately  rounded  and 
forms  the  shoulder  of  the  whorl.  The  spaces  between  the  other  keels 
are  flattened.  The  greatest  convexity  of  the  whorls  is  marked  by  the 
median  keel.  Periphery  of  the  last  whorl  angulated.  Base  moder- 
ately long,  strongly  arched.  The  entire  surface  of  the  spire  and  base 
is  marked  by  rather  strongly  expressed,  incremental  lines  and  many 
closely  placed,  microscopic  spiral  lirations.  Aperture  large,  subcir- 
cular,  reddish  brown  within;  outer  lip  thin,  rendered  slightl}' angular 
by  the  keels;  columella  slender,  concave,  somewhat  reflected  over  the 
umbilical  area;  parietal  wall  covered  with  a  moderately  thick  dark 
colored  callus.  Operculum  thin,  yellowish,  with  decidedly  depressed 
eccentric  nucleus,  marked  by  many  lines  of  growth. 

The  type  and  five  additional  specimens  (three  of  which  are  nepionic 
shells  having  the  same  sculpture  as  the  adult  turns).  Cat.  No.  192972, 
U.S.N.  M.,  were  collected  by  Maj.  Edgar  A.  Mearns,  in  Lake  Lanao, 
Mindanao,  Philippine  Islands.  The  type  has  five  and  one-half  whorls 
andmeaHures:  Altitude,  37.4  mm. ;  greater  diameter,  27.7  mm.;  lesser 
diameter,  23.5  mm.  Aperture,  altitude  (from  the  posterior  angle  to 
the  middle  of  the  base),  21.1  mm.;  diameter  (at  right  angles  to  the 
last,  at  the  middle  keel),  17.3  mm. 

VIVIPARA  LANAONIS,  new  species. 

Plate  XI,  fig.  7. 

Shell  of  medium  size,  decidedly  turreted,  olive-green  with  many 
narrow  dark-brown  bands  which  coincide  with  the  rather  strongl}' 
developed  lines  of  growth.  The  largest  young  shell,  taken  from  a 
specimen  before  birth,  has  four  whorls,  the  first  two  of  which  are 
helicoid,  well  rounded,  and  marked  b}^  a  few  faint  spiral  striations, 
Proc.  N.  M.  vol.  xxxii— 07 10 
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while  the  two  which  follow  bear  the  dame  sculpture  as  the  adalt  shell, 
thoo^  less  8tit>iiglT  developed.  The  whorls  of  the  adult  shell  are  very 
strongly  tabulately  shouldered^  the  shoulder  terminaring  in  a  promi- 
nent compressed  keel,  which  is  located  at  about  one-third  of  the  dis- 
tance between  the  summit  and  the  base  of  the  columella,  anterior  to 
the  summit  This  keeU  which  mav  be  known  as  the  peripheral  keel, 
marks  the  widest  part  of  the  turn  and  overarches  the  rest  Between 
this  keel  and  the  summit  of  the  succeeding  whorl  there  are  two  addi- 
tional keels  which  are  a  little  less  strongly  developed.  The  basal  one 
of  these  (the  snprasutural  keel)  is  immediately  above  the  suture,  while 
the  other  (the  median  keel)  lies  half-way  between  it  and  the  peripheral 
keel.  A  fourth  keel,  which  is  considerably  less  developed  than  any  of 
the  three  others,  is  situated  on  the  shoulder,  about  as  far  posterior  to 
the  peripheral  keel  as  the  first  one  below  the  peripheral  keel  is  anterior 
to  it  Base  of  the  last  whorl  rather  short,  well  arched,  marked  by 
about  eight  subequal  spiral  lirations.  which  are  a  little  more  closely 
spaced  and  less  strongly  developed  near  the  umbilical  chink  than  away 
from  it  Aperture  irregular,  bluish  white  within,  with  dark  border; 
outer  lip  thin,  rendered  sinuous  by  the  keels;  columella  slender,  con- 
cavely  curved;  parietal  wall  covered  with  a  moderatel}'  thick,  bluish 
white  callus,  which  is  dark  edged  and  gives  the  peritreme  a  complete 
aspect.  Operculum  thin,  orange  colored,  with  depressed  eccentric 
nucleus  and  many  lines  of  growth. 

The  type,  which  has  lost  the  first  two  nepionic  turns,  has  five  whorls 
left,  which  measure:  Altitude,  :i4.5  mm.;  greater  diameter,  17.4  mm.; 
lesser  diameter,  15.4  mm. ;  aperture,  altitude  (from  the  posterior  angle 
to  the  base  of  the  columella),  11.6  mm.;  diameter  (at  right  angles  to 
the  last,  from  the  middle  keel  of  the  outer  lip),  9  mm. 

The  present  species,  while  fairly  constant  as  far  as  general  outline 
is  concerned,  nevertheless  presents  considerable  variations  in  sculpture. 
These  variations  appear  to  follow  certain  definite  lines,  which  will  be 
noted  below.  It  is  an  interesting  fact  that  in  all  the  gravid  specimens 
examined,  the  nepionic  shells  taken  from  the  parent,  alwaj^s  had  the 
sculpture  of  the  parent.  There  are  104  shells  which  belong  to  this  species, 
all  collected  by  Major  Mearns,  in  Lake  Lanao,  Mindanao,  Philippine 
Islands.  Eleven  of  these  belong  to  the  typical  form,  which  is  entered 
as  Cat  No.  192363,  U.S.N.xM. 

J^orrfi  alpha  (Plate  XI,  fig.  8). — Differs  from  typical  la/tuatm  in 
having  the  base  smooth.  There  are  six  specimens  of  this  form.  Cat 
No.  192364,  U.S.N.M. 

JFann  beta  (Plate  XI,  fig.  2). — Has  two  slender  cords  between  the 
peripheral  and  suprasutural  keel,  instead  of  a  single  median  one. 
There  are  only  two  specimens  of  this  type.     Cat  No.  192365,U.S.N.M. 

J^}rr7n  gamma  (Plate  XI,  fig.  4). — This  lacks  the  keel  on  the  shoul- 
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der.  There  are  eleven  specimens  of  this  form.  Cat.  No.  192366, 
P.S.N.M. 

Form  delta  (Plate  XI,  fig.  10). — This  lacks  the  median  keel.  There 
are  four  specimens  of  this  form.     Cat.  No.  192367,  U.S.N.M. 

Forrfi  eta  (Plate  XI,  tig.  9). — This  lacks  the  median  and  shoulder 
keel.  There  are  thirty-two  specimens  in  the  lot.  Cat.  No.  192368, 
U.S.N.M. 

Form  th^ta  (Plate  XI,  fig.  1). — Has  same  number  and  arrangement 
of  the  keels  as  in  the  typical  form,  but  they  are  only  weakly  devel- 
oped; the  peripheral  one  is  not  stronger  than  the  rest  and  does  not 
overhang  them.  There  are  twelve  specimens  of  this  form.  Cat.  No. 
192369,  U.S.N.M. 

Form  iota  (Plate  XI,  fig.  5). — Like  theta,  but  lacking  the  cord  on 
the  shoulder.  There  are  seven  specimens  in  the  lot.  Cat.  No.  192370, 
U.S.N.M, 

Forra  kappa  (Plate  XI,  fig.  3). — All  the  cords  lost,  except  faint 
angles  marking  the  peripheral  and  suprasutural  keels.  Nineteen 
specimens.     Cat.  No.  192371,  U.S.N.M. 

Form  hunhda  (Plate  XI,  fig.  6). — In  this  form  the  periphery  is 
angulated  and  the  two  supraperipheral  keels  are  merely  indicated; 
base  smooth.     One  specimen.     Cat.  No.  192973,  U.S.N.M. 

VIVIPARA    POLYZONATA    Frauenfcld. 

Plate  XI,  fig.  13. 

Vivijxira  polyzonata  Frauemfeld,  K.  K.  Zool.  Bot.  Ges.  Wien,  1862,  p.  2. 

Shell  conic,  thin,  with  the  apex  flesh  colored,  the  ground  color  of 
the  rest  olive  green,  while  the  spiral  keels  are  dark  brown.  The  first 
thi-ee  whorls  are  helicoid  and  smooth  excepting  a  few  spiral  striations. 
With  the  beginning  of  the  fourth,  the  characteristic  sculpture  of  the 
adult  whorls  makes  its  appearance,  though  at  first  this  is  merely  indi- 
cated. The  adult  whorls  are  encircled  between  the  sutures  by  three 
equally  strong,  well-rounded  dark-brown  cords  of  which  the  third  is  at 
the  periphery  and  is  just  covered  by  the  summit  of  the  succeeding 
turns,  though  in  the  last  half  of  the  last  turn  it  is  left  exposed.  The 
other  two  keels  divide  the  space  between  the  peripheral  keel  and  the 
summit  into  three  equal  spaces.  The  first  of  these  spaces  forms  a 
moderate  shoulder.  An  additional  slender  brown  spiral  cord,  which 
is  only  about  one-fifth  as  strong  as  the  others  is  located  a  little  nearer 
the  first  keel  than  the  suture.  Base  of  the  last  whorl  rather  short,  well 
arched,  without  umbilicus,  marked  by  a  number  of  spiral  keels  which 
gradually  diminish  in  size  and  become  closer  spaced  from  the  periphery 
toward  the  umbilicus  chink.  One  of  the  specimens  has  seven  quite 
regularly  spaced  basal  cords.     Another  has  five  less  regularh'  dis- 
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tributed,  while  a  third  has  only  four  cords.  The  entire  surface  of 
the  shell,  in  addition  to  the  keels  is  marked  with  fine  lines  of  growth 
and  many  exceedingly  fine  spiral  striations,  the  latter  occurring  between 
the  keels.  Aperture  suboval,  bluish  white  within,  edged  with  dark 
brown;  outer  lip  thin,  rendered  sinuous  by  the  spiral  keels;  columella 
moderately  thick,  glazing  the  umbilical  area;  parietal  wall  covered 
with  a  moderately  thick  bluish  white  callus,  which  is  edged  with  dark 
brown  and  lends  the  peritreme  a  complete  appearance.  Operculum 
light  orange,  thin,  with  depressed,  eccentric  nucleus,  marked  by  many 
lines  of  growth. 

The  three  specimens  before  me  agree  in  size  and  sculpture,  two, 
Cat.  No.  105636,  U.S.N.M.,  come  from  Manila,  Luzon.  One  of  these 
has  seven  whorls  and  measures,  altitude,  19.9  mm. ;.  greater  diameter*  9 
mm.;  lesser  diameter,  12.7  mm.  Aperture,  altitude  (from  the  poste- 
rior angle  to  the  base  of  the  columella),  11  mm.;  diameter  (at  right 
angles  to  the  last,  from  the  middle  keel  of  the  outer  lip),  6.4  mm.  The 
third  specimen,  Cat.  No.  41125,  U.S.N.M.,  was  collected  b}^  Benson  and 
donated  by  McAndrew.  It  bears  the  locality  label,  Philippines,  and 
probably  comes  from  Luzon,  the  type  locality  of  the  species. 

VIVIPARA  MAINITBNSIS,  new  species. 

Plate  X,  figs.  9,  10,  11. 

While  the  collection  contains  no  less  than  forty-three  specimens  of 
this  species,  there  is  not  one  of  the  adult  shells  which  is  perfect.  It 
has  been  deemed  advisable  therefore  to  base  the  specific  diagnosis 
upon  several  cotypes  rather  than  a  single  imperfect  individual. 

Shell  subglobose,  with  multisulcate  spire  and  of  light  brown  color. 
(The  description  of  the  first  four  whorls  is  based  upon  the  juvenile 
specimen.)  The  first  two  and  a  half  whorls  helicoid,  well  rounded, 
rather  loosely  coiled.  The  first  one  marked  by  a  few  transverse 
wrinkles  only.  On  the  second  one  a  few  faint  spiral  lirations  are 
apparent  as  well  as  weak  lines  of  growth.  On  the  first  half  of  the 
third  turn  these  lirations  become  stronger  and  are  granulose,  while  on 
the  second  half  of  the  same  turn  three  conspicuous  spiral  keels  make 
their  apj^earance.  These  keels  and  the  spacres  between  them  are  marked 
by  many  closely-spaced,  fine,  finely  papillose  lirations.  The  fourth 
whorl  bears  five  very  strong  rounded  keels  above  the  periphery  which 
are  equally  well  developed  and  equally  spaced.  Periphery  marked 
by  a  depressed  sulcus,  which  bears  a  low,  well-rounded  keel  in  the 
middle,  which  is  about  one-half  as  wide  as  the  first  supra  and  infra 
peripheral  keol.  The  peripheral  sulcus  in  reality  is  not  a  sulcus  but  a 
keel  less  raised  than  the  two  which  bound  it.  The  base  of  the  fourth 
whorl  is  well  rounded  and  marked  by  low,  almost  flattened,  closely 
spjiced  cords,  of  which  there  are  two  kinds,  narrow  and  l)road,  the 
latter  about  three  times  as  wide  as  the  former  and  alternating  with 
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thcni.  There  are  about  twenty-four  cords  on  the  base;  the}-  gradu- 
ally become  narrower  from  the  periphery  to  the  umbilical  chink. 
The^e  cords  are  marked  by  spiral  lines  of  very  minute  papillae. 

Second  cotype. — Fifth  and  sixth  whorls  inflated,  marked  by  six 
strong,  moderately  rounded  cords  between  the  summits  and  the  periph- 
eral sulcus.  The  first  of  these,  at  the  suture,  is  considerably  broader 
than  the  rest,  and  somewhat  flattened,  forming  a. narrow  shoulder. 
The  sutural  keel  is  very  low  and  ill-defined,  in  places  bifed.  Base  not 
perforated;  inflated  and  well  rounded,  marked  by  irregularly  developed 
keels,  which  become  quite  obsolete  from  the  middle  of  the  base  to  the 
umbilical  region.  Aperture  rather  small,  suboval,  bluish  white 
within;  outer  lip  thin,  faintly  wavy,  columella  moderately  thick,  con- 
cave; parietal  wall  covered  with  a  thin  callus.  Operculum  reddish 
yellow,  with  slightly  depressed  eccentric  nucleus,  marked  by  numer- 
ous lines  of  growth. 

Third  cotype. — This  is  a  badly  eroded  and  fragmentary  shell.  It 
has  at  least  one  whorl  more  than  the  second  cotype,  i.  e.,  about  seven. 
This  last  turn  has  a  decidedly  tabulated  shoulder  and  six  rather  rugose 
spiral  keels  between  the  shoulder  and  the  obsolete  peripheral  sulcus. 
The  base  is  likewise  marked  by  rugose  spiral  keels.  The  keels  are 
rendered  rugose  by  the  strong  almost  riblike  incremental  lines,  which 
grow  stronger  as  the  shell  increases  with  age. 

The  three  cotypes  have  the  following  number  of  whorls  and  measure: 
First,  young,  has  a  little  more  than  four  turns,  nucleus  complete; 
altitude,  9.2  mm. ;  greater  diameter,  8.4  mm. ;  lesser  diameter,  7.8  mm. 

The  second  cotype  has  five  whorls  (it  has  lost  probably  one  and  one- 
half),  and  measures:  Altitude,  29.6  mm.;  greater  diameter,  24.5  mm.; 
lesser  diameter,  21.3  mm.  Aperture,  altitude  (from  the  posterior 
angle  to  the  base  of  the  columella),  16.8  mm.;  diameter  (at  right 
angles  to  the  last,  from  the  insertion  of  the  columella),  13.3  mm.  The 
third  cotype  must  have  had  about  seven  and  a  half  whorls,  six  of  which 
are  still  visible;  it  measures:  Altitude,  37.1  mm.;  greater  diameter, 
31.5  mm.;  lesser  diameter,  28.4  mm. 

All  of  the  specimens,  42,  Cat.  No.  192962,  U.S.N.M.,  were  collected 
by  Maj.  E.  A.  Mearns  in  Lake  Mainit,  northeastern  Mindanao,  Philip- 
pine Islands.  One,  Cat.  No.  192961,  U.S.N.M.,  comes  from  Baganga 
River,  southeastern  Mindanao,  Philippine  Islands. 

There  are  two  young  individuals  in  the  collection,  Cat.  No.  192980 
U.S.N.M.,  collected  by  Maj.  E.  A.  Mearns  at  Lake  Mainit,  Mindanao, 
Philippine  Islands,  which  do  not  belong  to  any  of  the  species  of  which 
we  have  adults  from  that  locality.  They  are  broadly  conic,  with  the 
first  one  and  one-half  turns  cylindrical,  forming  a  mucronate  apex. 
The  periphery  is  strongly  keeled  and  the  shining  surface  marked  by 
exceedingly  fine  closely  spaced  spiral  lirations. 
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EXPLANATION  OF  PLATER. 

[All  figureN  Hre  natural  hIzo.] 
Plate  X. 

Fi<4.    1.  Vivipara  angtilaris  Miiller,  p.  135. 

2.  Viiipara  anffularis  philijjpinerms  Nevill,  p,  137. 

3.  Vitipara  angrUaris  hurroughiana  Lea,  p.  136. 

4.  Vivipara  angularis  hurroughiana  Lea,  p.  136. 

5.  Vivipara  meamtti  mimmiiienm  Bartsch,  p.  143. 

6.  Vitipara  mear.Ufi  Bartech,  p.  142. 

7.  ViHpara  cumingi  (Hanley)  Reeve,  p.  142. 

8.  Vivipara  pagodvla  Bartsch,  p.  144. 

9.  Vitipara  inainitentris  Bartech,  p.  148. 

10.  Vivipara  mainitentn*  Bartech,  p.  148. 

11.  Vivipara  mainitensis  Bartech,  p.  148. 

12.  Mvipara  gilliana  Bartech,  p.  145. 

Platb  XI. 

Fig.    1.  l^vipara  lanaonis  form  theta  Bartsch,  p.  147. 

2.  Vivipara  lanaatiis  form  beta  Bartech,  p.  146. 

3.  Vivipara  lanaonis  form  kappa  Bartech,  p.  147. 

4.  Vivipara  lanaonis  form  gamma  Bartetth,  p.  146. 

5.  Vivipara  lanaonis  form  iota  Bartsch,  p.  147. 

6.  Vivipara  lanaonis  form  lanibda  Bartsch,  p.  147. 

7.  Vivipara  lanaonis  Bartsch,  p,  146. 

8.  Viinpara  lanaonis  form  alpha  Bartsch,  p.  146. 

9.  Vivipara  lanaonis  form  eta  Bartech,  p.  147. 

10.  Vivijmra  lanaotiis  form  delta.  Bartsch,  p.  147. 

11.  Vivipara  mindanensis  Bartsch,  p.  139. 

12.  Vivipara  mindanensis  ha^angensis  Bartsch,  p.  140. 

13.  Vitipara  j)oly2onata  Frauenfeld,  p.  147. 

14.  Viripara  carifiaia  Reeve,  p.  141. 

15.  Vitipara  huluanensi^  Bartech,  p.  140. 

16.  Vivipara  zawboangensis  tubayensis  Bartsch,  p.  138. 

17.  Viripara  zamboangensis  davaoensis  Barts*;h,  p.  138. 

18.  Vivipara  zamboangeims  suriganerms  Bartech,  p.  139. 

19.  Viiipfira  zamltoangcnsis  Bartsch,  p.  137. 
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THE  TYPE  OF  THE  JURASSIC  REPTILE  MOROSAURUS 
AGILIS  REDESCRIBED,  WITH  A  NOTE  ON  CAMPTO- 
SAURUS. 


By  Charles  W.  Gilmore, 

Of  the  Department  of  Geology,  V.  S.  National  Museum. 


INTRODUCTION. 

In  1889"  Prof.  O.  C.  Marsh  described  briefly  Moroaa/urm  agUis^  a 
new  species  of  the  Morosauridee. 

The  type  specimen  (Cat.  No.  5384,  U.S.N.M.*)  which  was  collected 
by  Mr.  M.  P.  Felch  from  the  Upper  Jui*assic  (Morrison  Beds)  of 
''Garden  Park;"  near  Canon  City,  Colorado,  is  now  preserved  in  the 
fossil  vertebrate  collection  of  the  U.  S.  National  Musemn. 

The  several  elements  comprising  the  type  specimen  were  recently 
(»refully  prepared  and  important  characters,  hitherto  unobserved 
because  of  adhering  matrix,  were  disclosed.  On  account  of  the 
exceedingly  brief  original  designation  of  this  species,  as  well  as  new 
characters  recently  noted,  the  writer  believes  it  of  importance  to 
describe  and  figure  the  specimen  more  in  detail  than  was  attempted  by 
Professor  Marsh. 

REVIEW  OF  THE  TYPE  MATERIAL. 

Marsh's  original  description  of  the  species  is  as  follows: 

MOROSAURUS  AQILIS,  sp.  nov. 

A  second  new  species,  which  apparently  belongs  to  the  same  genus,  is  represented 
by  the  posterior  half  of  the  skull,  the  anterior  cervical  vertebrae,  and  other  parts  of 
the  skeleton.  This  animal  was  in  direct  contrast  with  the  one  ^  last  described,  the 
skull  and  skeleton  being  especially  light  and  delicate  in  structure  for  one  of  the 
Sauropoda.  It  was  also  much  smaller  in  size,  being  the  most  diminutive  known 
member  of  the  genus,  probably  not  more  than  fifteen  feet  in  length. 


aO.  C.  Marsh,  Amer.  Jour,  of  Sci.,  XXXVII,  April,  1889,  p.  334. 
^Marsh's  original  accession  numbers  are  as  follows:  |1607{  and  {    12 ,  1904  catalogue 
number  of  the  Yale  University  Museum. 

^  Marsh  refers  here  to  ^f.  grandis^  a  larger  species  described  in  the  s^nepapev. 
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The  figure  below  repr€»gents  the  hark  of  the  skull  with  the  atlas  attached,  and  the 
po8t-oecipital  bones  in  place.  The  axis  and  third  cervical  were  also  found  in  posi- 
tion. These  will  serve  to  distinguish  the  present  8i>ecie8  from  the  otherw  of  the 
genus,  as  they  are  proportionally  much  longer  and  of  lighter  structure. 

The  hind  feet  of  the  present  specimen  agree  in  general  structure  with  those  of 
Morosaunix  grandwy  but  differ  in  having  the  first  digit  unusually  lai^  and  maagive 
in  comparison  with  the  others.     The  third,  fourth,  and  fifth  are  especially  slender. 

The  writer  has  been'  unable  to  find  the  '^  other  parts  of  the  skele- 
ton "  mentioned  by  Marsh  in  his  original  description.  Moreover,  a 
rough  field  sketch  accompanying  the  t3"pe  specimen  only  shows  the 
posterior  portion  of  the  skull,  atlas,  axis,  and  third  cers^ical,  and 
these  elements  in  all  probability  constitute  the  type  specimen. 

The  hind  foot  which  is 
mentioned  as  appertaining 
to  the  ''present  specimen" 
is  also  missing,  unless 
Marsh  refers  here  to  the 
right  pes  (Cat.  No.  5369, 
U.S.N.M.,  |l655|  Marsh's 
accession  number,  figured 
in  Plate  XXXVII,  fig.  2, 
in  Dinosaurs  of  North 
America),  and  which  he 
has  identified  as  belonging 
to  Maromwriis  agilis.  See 
fig.  2i.  Marsh  must  have 
inadvertently  referred  the 
pes  to  this  species  as  the 
original  field  labels  still 
with  the  specimens  dis- 
cussed here,  show  the  type 
was  collected  in  1888,  while  the  hind  f6ot  was  not  found  until  1888,  five 
years  later.  Fig.  1,  Plate  XXXVII,  Dinosaurs  of  North  America  rep- 
resents the  right  manus  (Cat.  No.  5371,  U.S.N.M.,  Marsh's  original 
number  \  lf)55|)  of  M,  agllU^  also  in  the  collection  of  this  Museum.  See 
fig.  'la.  With  the  foot  are  the  i^adius  and  ulna.  Both  of  the  feet 
were  collected  by  Mr.  Felch  at  the  same  time  and  place,  "Garden 
Park,"  near  Canon  City,  Colorado,  from  the  Upper  Jurassic  (Morrison 
Beds),  in  1888.  Whether  they  belong  to  the  same  specimen  or  even 
to  the  same  species,  in  the  state  of  our  present  knowledge  can  not  be 
determined  with  any  degree  of  certainty. 

Tha'Sjuarry''  at  Canon  City,  where  Marsh  secured  the  remains  of 
various  s|>ecimens  of  the  Dinosauria,  is  commonl}^  known  as  a  "''gen- 
eral quarry,''  as  from  it  have  been  obtained  the  remains  of  a  large 
number  of  individuals  representing  several  genera  and  species  in  a 


Fig.  1.— Skull  of  MoRtwAiRrs  agills  (Cat.  No.  ftSM),  pos- 
terior VIKW.  i  NAT.  HIZK.  (l,  PROATLA8;  ft,  LATKRAL  PLATE 
OF  ATLAB;  r,  OI>ONTOII»  PROCESS,  OR  CEN'TRVM,  <>F  SAME; 
fO,    EXCCCIPITAL:    /,    INTER(  ENTRUM   of   ATLAS;   n,  NEURAL 

canal;  p,  parietal;  ;>o.  pomtorrital;  *»,  squamosal;  *o, 

SUPRAOCCIPITAL. 


NO.  1519.        MOROSA  rn rs  a ctlts  REDEscRTBED—nruronE. 


153 


disarticulated  and  .scattered  condition,  so  intermingled  that,  unless  a 
skeleton  ha.s  become  isolated  or  is  still  articulated,  the  several  elements 
composing  it  can  not  he  reassembled  with  the  absolute  assurance  that 
they  pertain  to  a  single  individual.  The  writer  is  inclined  to  the  opin- 
ion that  the  identification  of  the  manus  and  pes  of  J/,  agilis  has  not 
been  accurately  made,  and  until  w^e  have  more  positive  evidence  it 
would  be  well  to  reserve  our  decision. 

While  Marsh  pointed  out  in  his  original  description  that  M,  a^ilis 
is  the  most  diminutive  member  of  the  Morosauridse,  from  our  present 
knowledge  of  the  skeletal  structure  of  the  Opisthocoelian  dinosaurs, 
the  writer  believes  that  his  estimate  of  the  length  of  MovoHaiirus  agilis 

a  6 


Pig.  2.— Morosaubus  aqius?  i  n at.  size,    a,  Feont  view  of  bioht  kobb  foot  (Cat.  No.  5371). 

f,    (ABPAL     BONF.;     I-V,    HETACABPALk:    b,    PBONT    VIEW    OF    THE    BIGHT    HIND    FOOT;    I-V,    DIGITS 

(Cat.  No.  6369),  i  NAT.  size. 

at  15  feet  would  fall  far  short  of  the  total  length,  and  it  would  not  be 
surprising  were  the  skeleton  found  to  exceed  twice  the  original 
estimate. 

DESCRIPTION  OF  THE  TYPE  SPECIMEN. 

With  the  exception  of  two  genera  our  knowledge  of  the  skull  of  the 
Opisthocoelian  dinosaurs  is  extremely  limited.  Recently  Dr.  W.  J. 
Holland^  has  published  a  very  complete  description  of  the  skull  of 
DiplodoctiH  based  on  all  of  the  known  material,  and  in  a  preliminary 
paper  Prof.  Henry  F.  Osborn*  has  mentioned  some  of  the  important 

«  W.  J.  Holland,  Oste<jlogy  of  Diplodocus  Marsh,  Memoirs  of  the  Carnegie  Museum, 
Pittsburg,  Pennsylvania,  II,  No.  6,  190fi. 

frH.  F.  0«lx»rn,  Nature,  LXXIII,  Jan.  IS,  imXi,  p.  288,  fig.  2. 
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features  of  a  beautiful!  \'  preserved  skull  of  Morosaurus  grandia  now  in 
the  American  Museum  of  Natural  History,  New  York. 

Although  Marsh  determined  most  of  the  elements  composing  the 
posterior  aspect  (see  fig.  1)  of  the  skull  of  Morosaurus  agllis^  he  did 
not  describe  them  in  detail;  therefore  the  writer,  because  of  the  rarity 
of  the  Opisthocoelian  dinosaurian  skulls,  as  well  as  to  make  our 
knowledge  of  these  crania  a  little  more  exact,  now  attempts  such  a 
description. 

DESCRIPTION  OF  SKULL. 

The  skull  of  M.  agilis^  although  somewhat  distorted  by  crushing, 
shows  quite  clearly  the  relationship  of  the  several  elements  of  the  pos- 
terior portion.  The  occipital  segment  consists  of  four  bones,  hasioc- 
cipital,  exoccipitals,  and  supraoccipital,  and  the  plane  of  the  occiput 
forms  an  obtuse  angle  (see  Plate  XII)  with  the  fronto-parietal  part  of 
the  skull.  The  basioccipital  extends  well  posterior  to  the  median  por- 
tion of  the  skull  and  forms  the  greater  part  of  the  subcircular  convex 
condyle.  Dorsally  it  unites  by  suture  with  the  exoccipitals  (see  fig. 
3).  The  latter  bones  enter  into  the  formation  of  the  occipital  condyle 
and  entirely  exclude  the  basioccipital  from  the  boundary  of  the  fora- 
men magnum.  This  arrangement  of  the  occipital  bones  approximates 
the  conditions  found  in  the  Chelonia.  Atlantosaum^  montanus^  as 
figured^  by  Marsh,  shows  a  similar  arrangement  of  these  elements. 

The  ventml  side  of  the  basioccipital  in  advance  of  the  condyle  is 
somewhat  concave  longitudinall}'  and  convex  transversely,  thus  form- 
ing a  well-defined  neck.  Anterior  to  this  constriction  a  broad  hypo- 
physis begins  to  develop,  being  directed  downward.  Ventrally,  how- 
ever, this  region  has  been  badly  injured,  and  the  greater  part  of  the 
basioccipital  processes  are  missing.  The  suture  between  the  basioc- 
cipital and  basisphenoid  is  entirely  obliterated. 

The  eiwcclpitals  are  not  as  broad  nor  as  strongly  developed  as  in 
Diplodocus^  and  they  also  differ  in  the  backward  extension  of  the  basal 
portion  for  articulation  with  the  basioccipital.  The  exoccipitals  entirely 
enclose  the  fommen  magnum  and  also  enter  into  the  formation  of  the 
occipital  condyle.  Laterally  they  articulate  with  the  parietals  and 
squamosals,  the  articulation  w^ith  the  latter  being  principally  with  the 
paraoccipital  process  which  extends  outward,  backward,  and  down- 
ward. This  process  is  expanded  medially,  but  tapers  to  a  rounded 
obtuse  end.  There  are  no  posterior  fossa  in  the  skull  of  Morosaurus 
agilis.     The  suture  at  the  union  of  the  exoccipitals  is  entirely  closed. 

The  supraoccipital  is  roughly  an  irregular  subtrian^ular  plate  of 
bone  occupying  the  space  between  the  parietals  above  and  the  exoc- 
cipitals below.     On  the  median  posterior  surface  a  very  pronounced, 

aQ.  C.  Marsh,  Dinosaurs  of  North  America,  Sixteenth  Ann.  Rept,  U.  S.  (xeol. 
Survey,  Pt.  1,  1896,  pi.  xv,  fig.  1. 
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somewhat  roughened  ridge  is  developed,  which  in  Diplodoai^^  Doctor 
Holland  has  interpreted  as  the  point  of  attachment  for  the  nuchal  liga- 
ment. Marsh  has  represented  the  suture  between  supraoccipital  and 
exoccipital  as  continuing  straight  across  toward  the  median  line,  but 
after  removing  the  pro-atlas  it  was  found  to  turn  upward.  (Compare 
figs.  1  and  3.)  The  further  direction  of  this  suture  can  not  be  deter- 
mined from  this  specimen. 

The  parietaU  appear  as  two  lateral  processes  extending  from  either 
side  of  the  crest  of  the  skull  backward  and  downward,  thus  forming 
the  anterior  and  inner  lateral  margins  of  the  supratemporal  fossa. 
The  parietal  suture  is  not  indicated  in  this  specimen.  As  shown  by 
Professor  Osborn  in  M,  grandis^  the  parietals  hardly  enter  into  the 
composition  of  the  roof  of  the 
cranium.  Anteriorly  they 
unite  with  the  frontals,  pos- 
teriorly with  the  supraocci- 
pital which  they  enclose  on 
three  sides.  At  their  poste- 
rior termination  the}'  overlap 
the  squamosals.  To  a  lim- 
ited extent  the  parietal  artic- 
ulates with  the  exoccipitals. 
The  great  backward  and 
downward  e^ctension  of  the 
parietals  seem  peculiar  to  this 
species. 

Only  a  portion  of  the  squa- 
mmal  of  the  left  side  is  pre- 
served with  this  specimen. 
It  forms  the  posterior  bound- 
ary of  the  supratemporal 
fossa.  Along  its  inner  mar- 
gin it  articulates  with  the  paraoccipital  process  of  the  exoccipital. 
Anteriorly  it  is  overlapped  by  the  posterior  extremit}'  of  the  parietal 
and  externally  it  meets  the  postf  rontal. 

The  ^frontals  appear  to  be  united  on  the  median  line  by  an  interlac- 
ing suture.  Over  the  orbital  cavities  the  bone  is  thickened  and  the 
exterior  margins  somewhat  roughened  and  rounded.  Anteriorly  and 
medially  these  bones  thin  out  to  a  sharp  edge.  A  broad  process  is 
sent  out  from  the  outer  anterior  margin  which  probabl}'^  articulated 
with  the  prefrontal  while  the  median  part  articulated  with  the  nasals. 
The  orbital  surface  is  concave  antero-posteriorly.  Its  inferior  surface 
united  by  suture  with  the  orbitosphenoid. 

The  element  here  designated  by  the  writer  rs  postf  rontal  is  the  one 
Marsh  identified  as  the  postorbital  bone.     (See  fig.  1  po.  and  Plate 


Fio.'3.— Obuquk  postkrior  view  op  the  skull  of  Mo- 

ROBAURrS   AGILIS  (CaT.  N(».  5:i>q),    1  NAT.  SIZE.      Ejt.OC, 

exoccipitals;  F,  frontals;  F.m,  foramen  magnum; 
O.c,  occipital  condyle;  Pa,  parietals;  Po./,  post 
frontals;  ,S.  oc,  supraoccipital;  Sij.,  squamosal. 
Right  side  restored  somewhat  from  the  left. 
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XIIy;<>.  /.).  He  al80  omitted  the  suture  between  postfrontal  and 
frontal,  which  i«  plainly  shown  on  the  specimen.  (See  Plate  XIIL) 
While  there  is  no  positive  evidence  that  the  postfrontal  is  now  cor- 
rectly identified,  yet  after  a  comparison  with  other  reptilian  skulls, 
both  fossil  and  recent,  it  appears  to  the  writer  the  most  logical  arrange- 
ment of  this  region  of  the  skull.  The  postfrontal  at  its  anterior 
extremity  articulates  with  the  frontal  and  panetal,  with  the  f onner  by 
a  long  lapping  suture.  (See  Plates  XII  and  XIII.)  Its  inner  margin 
constitutes  the  outer  posterior  boundary  of  the  supratemporal  fossa. 
At  the  posterior  boundary  of  this  fossa  an  inwardly  directed  expansion 
of  this  bone  unites  with  the  squamosal.  Its  anterior  surface  enters 
into  the  boundary  of  the  orbital  cavity. 

The  hcmsphenoid  articulates  posteriorly  with  the  basioccipital  and 
exoccipitals  and  laterally  with  the  alisphenoids  and  orbitosphenoids. 
The  basipterygoid  processes  are  broken  oflf  and  gone. 

The  ali^henoid  and  orbitosphenmd  bones  are  present,  but  their 
boundaries  can  not  be  definitely  defined  at  this  time.  Whei-e  the 
orbitosphenoid  articulates  with  the  ventral  surface  of  the  frontals  are 
several  notches  or  openings  leading  into  the  cereV>ral  cavity. 

OPENINGS  IN  THE  SKULL. 

T\i^fora7nen  mag^mm  is  wholly  inclosed  by  the  exoccipitals.  The 
outline  of  the  foramen  has  been  distorted  somewhat  by  crushing,  but 
it  appears  higher  than  wide  and  was  probably  oval,  as  represented  in 
the  restored  drawing.     (See  fig.  3.) 

The  supratemporal  fossa  is  suboval  in  form  and  opens  outward 
and  backward.  It  is  bounded  anteriorly  by  the  parietal  and  post- 
frontal; the  inner  wall  is  formed  by  the  parietal  and  bounded  posteri- 
orly by  the  squamosal,  its  outer  wall  by  the  postfrontal. 

Only  the  superior  boundary  of  the  orbital  cavity  is  shown  in  this 
specimen.  This  is  concave  antero-posteriorly  and  is  formed  above  by 
the  frontal  and  postfrontal.  The  inner  posterior  wall  is  bounded 
chiefly  by  ali-  and  orbitosphenoids.     See  Plate  XII 0.  sp.  and  Al.  sp. 

There  is  no  evidence  of  a  pineal  foramen  in  M,  agilis.  However, 
Marsh  makes  the  following  observation:  **  '*In  one  specimen  of  Moro- 
sauriis,  a  similar  opening  has  been  observed,  but  in  other  Saiiropod/i 
the  parietal  bones,  even  if  thin,  are  complete."  He  probably  refers 
here  to  the  skull  of  Morosaurus  grandis^  of  which  he  figures  a  poste- 
rier  portion  in  the  Dinosaurs  of  North  America.  Plate  XXX,  fig.  2. 
The  presence  of  a  well-defined  pineal  foramen  in  the  skull  of  J/m>- 
saunts  grandis  appears  now  to  be  definitely  determined  by  Professor 
Osborn  after  a  preliminary  study  of  three  ^forosaiirits  skulls,  of  which 
he  has  published  a  figure  of  the  more  complete  one.*    He  makes  the 

ooqIc 

aAm.  Jour.  Sci.,  XXVII,  February,  1884,  p.  162.      o' 
fcH.  F.  Osborn,  Nature,  LXXIII,  1906,  p.  283,  tig.  2. 
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following  comments:  ''The  most  important  point  brought  out  is  that 
all  three  skulls  exhibit  a  well-defined  tubular  opening  on  top  of  the 
skull  at  the  junction  of  the  parietals  and  paraocclpitals.  This  foramen 
is  smoothly  lined  with  bone  and  leads  directly  down  into  the  cerebral 
cavity." 

Lesser  foramina,— rThQ  brain  cast  of  Morosaurus  gra/ndis^  figured  by 
Professor  Marsh,  shows  at  its  anterior  extremity  the  olfactory  lobes. 
Just  anterior  to  the  place  these  lobes  would  occupy  in  the  brain  case 
of  M.  a^ilis  is  a  large  V-shaped  opening,  through  which  the  olfac- 
tory nerves  must  have  had  exit.  (See  I,  Plate  XII.)  The  opening  is 
bounded  above  by  the  frontals  and  below  by  the  orbitosphenoids. 

Twenty  millimeters  posterior  to  the  olfactory  foramen  are  two  deep 
circular  openings,  the  optic  foramina.  (See  II,  Plate  XII.)  These 
appear  to  merge  into  one  another,  but  if  separated  at  al}  it  is  by  a  very 
thin  septum  of  bone.  In  Diplodociis  Doctor  Holland  says  they  are 
separated  b}'  a  "short  filament  of  bone." 

Posterior  and  external  to  the  optic  foramina,  shown  best  on  the  right 
side  of  the  skull,  is  a  subcircular  foramen,  which  probably  gave  exit 
to  the  oculomotor  nerve.     (See  III,  Plate  XII.) 

Situated  at  a  higher  level  and  posterior  to  the  last-mentioned  open- 
ing is  an  oval  foramen  (this  is  also  best  shown  on  the  right  side  of  the 
skull),  which,  according  to  analogy  of  the  recent  reptilia,  is  the  exit 
for  the  trigeminal  nerve.     (See  IV,  Plate  XII.) 

As  mentioned  before,  where  the  orbitosphenoids  unite  with  the 
frontals  along  their  superior  lateral  margins  is  quite  a  prominent  for- 
amen, which  may  have  served  as  an  entrance  for  blood  vessels  or  the 
exit  of  nerves. 

Just  above  the  suture  between  exoccipitals  and  basioccipital  and 
below  the  paraoccipital  process  in  the  exoccipitals  are  three  foramina 
which  the  writer  identifies  as  follows:  The  larger  and  superior  one 
probably  gave  exit  to  the  hypoglossal  nerve;  this  opening  passes 
through  the  exoccipital  and  enters  the  posterior  margin  of  the  foramen 
magnum  a  little  in  advance  of  its  posterior  boundaries.  External  to 
the  hypoglossal  fommen  is  the  foramen  for  the  pneumogastric  nerves, 
while  more  ventrally  still  is  the  foramen  through  which  the  internal 
carotid  artery  enters  the  skull. 

Pro-atlan. — ^The  pro-atlas  or  postoccipital  is  composed  of  two  sub- 
triangular  lateral  pieces;  when  in  position,  as  found  with  this  speci- 
men, they  are  attached  to  the  occiput  just  above  the  foramen  magnum, 
and  extend  backward  and  outward  (see  fig.  1,  a.  and  Plates  XII  and 
XIII /*.  AL)^  overlapping  the  neural  arches  of  the  atlas,  thus  affording 
a  protection  to  the  spinal  cord  at  this  point. 

These  lateral  pieces  in  profile  are  subtriangular,  flattened,  and  some- 
what curved  antero-posteriorly.  The  anterior  ends  (see  fig.  45.)  are 
greatly  thickened  and  somewhat  concave  transversely,  to  better  fit  the 
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posterior  surfaces  of  the  exoccipitals  with  which  they  articulate.  A 
notch  and  groove  on  the  anterior  end  and  side  appear  to  indicate  the 
course  of  a  nerve.  The  internal  surface  of  this  bone  is  gently  concave 
antero-posteriorly.  The  shaft  gradually  converges  from  the  thick 
anterior  to  a  thin  posterior  end. 

Marsh  has  found  the  pro-atlas  present  in  two  members  of  the 
Opisthocodia  (Sauropodti),  i.  e.,  Morosaurua  and  Apatosaurus  {Bronto- 
saurus),^  They  have  not  been  found  in  Diplodocus^  although,  after 
an  examination  of  the  posterior  part  of  two  skulls  in  the  collection  of 
this  museum,  a  flattened  roughened  surface  on  the  exoccipitals  just 
above  the  foramen  magnum  would  appear  to  indicate  that  these  bones 
were  also  present  in  this  genus. 

The  pro-atlas  is  often  regarded  as  a  vestige  of  a. degenerate  vertebra 
in  front  of  the  atlas,  but  Reynolds*  says  in  the  CrocodtUa  it  is  a  mem- 
brane bone,  and  therefore  not  properly  a  verte- 
bral element.  In  the  crocodile  these  lateral 
pieces  are  united  on  the  median  line,  thus  form- 
ing a  single  element. 

Marsh  has  designated  these  elements  in  M. 

agilis  as  the   ''post  occipital  bones,"   but  as 

""^o*.;^:";  "moUIZ:    t^ey  appear  homologous  with  the  dorso-lateral 

AGILIS  (Cat.  No.  5884),  k  nat.     elements  in  Rhifiiehocephalm^  certain  La<iertilia^ 

™roB'';ro;Ur''''     CrocodlUa.  Ihermaurm,  and   Ch^ia^Xo  the 

writer  there  seems  no  gbod  reason  why  the 

older  term,  pro-atlas,  should  not  apply  here. 

Marsh  gives  the  following  measurements  of  the  pro-atlas  of  Morr^- 
saurus  grandis: 

mm. 
Greatest  length t>5 

Greatest  length  of  surface  opposed  to  exoccipital 30 

No.  5384.  Greatest  length  proatlas  of  M.  agilis 4^ 

No.  5384.  Greatest  length  of  surface  opposed  to  exoccipital  of  M,  agilis 27 

Atl<u, — The  atlas  is  composed  of  four  separate  pieces,  the  inter- 
centrum,  two  neural  arches  or  neurocentra,  and  the  odontoid  process. 

Like  the  atlas  of  Diplodocn^^  this  element  in  Morosaurm  agills  is 
short  antero-posteriorly  and  without  transverse  processes.  The  pieces 
composing  the  atlas  were  found  articulated,  and  although  they  have 
suffered  somewhat  from  lateral  compression  (see  tig.  5),  there  was  not 
enough  displacement  to  render  it  difficult  to  properly  interpret  them. 

The  intercentr\mi  is,  rouefhh^  a  moderately  thick  subcrescentic  lx>ne, 
both  ends  being  truncated  almost  horizontally,  thus  forming  two  sur- 
faces for  articulation  with  the  neural  arches.  The  upper  anterior 
surface  is  deeply  excavated  and  well  adapted  for  articulation  with  the 

«  E.  S.  Riggp,  Field  Columbian  Museum  Publication,  p.  82,  Geol.  Sen,  II,  No.  4,  Au^. 
1,  1903.    Riggs  has  shown  that  Broniosanrns  is  a  synonym  of  Apotosaums. 
^.s.  H.  Rftvnolds,  The  Vertebrate  Skeioton,  1897,  p.  240. 
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occipital  condyle.  Posteriorl}'^  it  articulates  with  the  odontoid  and 
intercentruni  of  the  axis.  The  median  superior  surface  is  concave 
transversely  and  somewhat  convex  antero-posterioi'ly.  On  either  side 
of  this  median  concave  portion  are  broad  articular  surfaces  upon  which 
the  pedicels  of  the  neural  arch  rest.  The  somewhat  roughened  surfaces 
of  these  facets  look  upward  and  slightly  outward  instead  of  upward  and 
outward,  as  Doctor  Holland"  has  shown  to  be  the  case  on  the  inter- 
centrum  of  Diplodocus.  The  ventral  surface  is  slightly  concave  antero- 
posteriorly  and  quite  evenly  rounded  transversely.  On  either  side  of 
the  median  line  of  the  posterior  margin  of  the  lower  surface  are  .small 
facets  (see  fig.  5  and  also  Plate  Xllr.),  which  represent  the  points  of 
attachment  for  the  cervical  ribs.  Just  above  these  processes  on  the 
lateral  surfaces  the  bone  is  somewhat  excavated,  forming  two  shallow 
pits. 

The  neural  arch^  or  neurocentrum,  is  an  irregularly  curved  bone, 
strongly  concave  inwardly  and  convex  outwardly.  It  articulates  with 
the  intercentrum  by  means  of  a  heavy  articular 
base  from  which  rises  a  broad,  winglike  plate. 
This  articular  end  has  three  faces,  one  which 
unites  with  the  intercentrum,  a  second  large  one 
which  looks  forward  and  inward  and  forms  a  part 
of  the  cup  for  the  reception  of  the  occipital  con- 
dyle, and  a  third,  the  smallest  of  the  three,  which 
looks  backward  and  inward  and  opposes  the  lateral 
anterior  face  of  the  odontoid.    These  faces  all  meet    fjo  ^.-anterior  view 

.1  .        1    .  1  *  1_  aL  _x'         1  OF   ATLA8  OF   MOROSAU- 

one  another  at  obtuse  angles.  Above  the  articular  ^^.g  ^^,^^,3  ^^^^  ^^ 
end  just  described  the  shaft  of  the  neural  arch  is      5»m),i>at.8izk.  a.  in, 

,..j,.  -xxl.'  l*i.«J  ^  INTERCENTRUM     OF    AT- 

constricted,  but  supenor  to  tnis  neck  it  widens  out  j^g.  „  neural  arch; 
into  a  broad,  thin,  curved  plate  which,  with  the  o,  odontoid,  r,  rib  fa- 
plate  of  the  opposite  arch,  forms  the  covering  ^*^ 
of  the  neural  canal.  Where  these  plates  oppose  one  another  supe- 
riorly the  ends  are  broadly  rounded  antero-posteriorly,  though  prob- 
ably they  never  united,  but  were  held  together  by  ligamentary 
attachments.  This  plate,  where  it  broadens  anteriorly,  terminates 
evenly  in  a  thin,  sharp,  vertical  edge,  which  is  overlapped  b}'^  the  pos- 
terior extension  of  the  pro-atlas.  The  posterior  extent  of  the  neuro- 
centrum  can  not  be  determined  accurately  from  this  specimen, 
although  the  presence  of  anterior  zygapophyses  on  the  axis  (see  Plates 
XII  and  XII la.  zyg.)  would  indicate  that  the  process  continued  far 
enough  posteriorly  to  articulate  with  this  surface.*  Marsh's  figure  of 
the  posterior  view  of  the  skull  is  apparently  defective  in  this  respect. 
(See  fig.  1.)  The  odontoid  ov  pleurocenirum  has  suffered  considerably 
from  crashing,  but  enough  is  preserved  to  determine  its  most  im- 
portant characters.     The   posterior    articular   face   (see  fig-cfe^fe 

^W.  J/IIollaiid,  Memoirs  of  Carnegie  Mu8.,  Pittsburg,  11,  No.  ♦>,  p.  247 
^The  DOfltenor  extension  ot  this  element  in  M.  arnudis  in  well  j<h(>wn  in  rig.  i\. 
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slightly  cupped  and  but  little  roughened,  and  in  this  specimen  at 
least,  shows  no  indication  of  coalescence  with  the  axis.  The  anterior 
surface  is  rounded,  not  evenly,  but  somewhat  constricted  alx)ut  the 
middle.  The  upper  .surface,  which  forms  the  floor  of  the  neural 
canal,  is  slightly  concave  transversely. 

yfensuremeiitn  of  atlas. 

mm. 

No.  5384.  Greatest  length  of  iuteritentruni 15 

No.  5884.  Greatest  width  of  intercentruin 34 

No.  5384.  Greatest  height  of  atlas 55 

Jd?Av. — The  centrum  of  the  axis  is  opisthocctlus  and  especially  light 
and  delicate  in  its  construction.  With  certain  modifications  the  cen- 
trum is  concave  longi- 
tudinally both  on  its  lat- 
eral and  ventral  surfaces 
and  convex  transversely. 
The  greatest  length  of  the 
centrum  is  a  trifle  more 
than  two- thirds  the  height 
-F  *J«:  ^f  ^^^  vertebra  from  the 
ventral  surface  to  the  top 
of  the  neural  spine.  In 
these  dimensions  it  differs 
.  from  the  axis  of  JL 
i/rafidfSy  whose  length  of 
centrum  is  hardly  more 
than  one-half  the  height 
of  the  vertebra.  (See  fig. 
6.) 

-  '-^a^^tti^^^  ^^^m^.  deep    pleurocentral   cav- 

FiG.  «.— Side  VIEW  OF  axis  and  pakt  of  atlas  of  Mokohau-      [^y    tl^g  depth  of  which  is 
Ri-8  GRANDI8  (No.  1905  Vai.k  University  MrsKi'M),  ABOUT  i     Kl  -      •  'Vi    f 

J  NAT.    SIZE.       a,  LEFT   HALF   »)F    NEIKAL  ARCH   OF  ATLA.S;  h,         prOOaOly       SOnieWliat      CX- 

powiiBLE  iNTERCKNTRiM  (»F  AxiH;  u,  oi>oNTuii>  I'RocEjis;     a^'t^'crated    bv    crusliinfj. 

i'.r//f/,  ItJSTERlOR  ZY<iAPCiPHY8ia.  J^.*^,  -^         "  j.       i 

Tins  cavity  is  separated 
from  the  very  shallow  one  of  the  opposite  side  by  a  thin  septum  of 
bone.  Posteriorly  this  cavity  is  only  separated  from  the  cup  for 
the  ball  of  the  succeeding  vertebra  by  a  thin  convex  plate  of  bone. 
Anteriorly  it  ends  a  little  in  advance  of  the  center  of  the  centrum. 
The  anterior  end  of  the  centrum  is  gently  rounded  on  either  side.  A 
vertical  plate  is  developed  behind,  which  is  a  cuplike  excavation  and 
lies  in  front  of  the  pleurocentral  cavity.  On  either  side  of  the  ante- 
rior ventral  surface  are  what  might  be  called  infralateral  cavities. 
These  extend  well  forward  into  the  ))all  of  the  centrum  and  are  sepa- 
rated from  one  another  by  a  thin  median  plattf^gt^fdlHinw^KTheso  cavi- 


NO.  1519.  MOROSA  IJR  US  A  GILLS  REDESCRIBED-  GILMORE.  161 


ties,  the  writer  should  judge  from  Hatcher's  figures  and  description, 
are  not  present  in  the  axis  of  Diplodociis^  and  they  also  appear  to  be 
absent  in  the  axis  of  M.  grandis.     (See  fig.  6.) 

The  anterior  ventral  surface  of  the  centrum  is  abruptly  truncated 
transversely,  forming  a  broad,  flat  facet  for  the  intercentrum  of  the 
axis.  This  element,  so  far  as  the  writer  has  been  able  to  ascertain, 
has  never  before  been  found  in  a  member  of  the  Opisothocoelia.  In 
older  individuals  it  may  coalesce  with  the  centrum  and  thus  lose  its 
identity.  However,  many  of  the  sutures  one  would  expect  to  find 
distinct  in  this  individual  have  become  entirely  obliterated.  The 
specimen  of  J/,  grandln  described  and  figured  by  Marsh,  which, 
according  ^to  the  figures  given,  is  a  very  much  larger  individual, 
shows  sutures  between  the  centra  and  spinous  processes  of  the  verte- 
bra. Yet  in  this  very  much  smaller  specimen  there  is  no  indication 
whatever  of  their  union.  So  it  would  appear,  as 
inferred  by  Marsh  in  his  original  description,  that 
this  is  an  adult  representing  the  most  diminutive 
member  of  the  genus. 

The  second  intercentrum  (see  fig.  lA^.  I?i,)  is  ' 
a  small  rectangular  block  of  bone  of  greater  width 
than  length  and  of  medium  thickness,  being 
thicker  in  front  than  behind.  The  posterior  bor- 
der is  straight  and  fits  closely  to  the  truncated 
ventral  surface  of  the  centrum.  It  thus  occupies 
a  primitive  position,  as  found  in  Plafecarpm,  and 
forms  a  liplike  projection.  An  examination  of  ""'"^-^irlr^t^osI^Z 
Marsh's  figure  of  the  axis  of  M,  graiidis  would  agilis  (cat.  no.  6384), 
indicate  that  it  also  bore  an  intercentrum,  but  in  ^^^^^Z'^;''']:^ 
that  case  probablv  became  completely  co-ossified  P-mh  posterior  zyo a- 
with  the  centrum:  (See  fig.  6 J.)  The  anterior  TlTprocJI.J"'"' 
border  is  gently  convex  transversely.  This  ele- 
ment occupies  the  excavated  surface  of  the  centrum  and  does  not 
extend  below  the  lower  surface.     It  is  22  mm.  wide  and  14  mm.  long. 

From  the  posterior  and  superior  borders  of  the  neural  arch  two 
diverging  postzygapophysial  lamina  rise.  These  extend  upward  and 
backward  until  the  postzygapophyses  are  reached;  above  them  they 
continue  upward  and  forward,  meeting  anteriorly  and  superiorly, 
forming  the  prespinal  lamina.  They  thus  inclose  a  deep  postspinal 
cavity  which  opens  posteriorly  and  superiorly.  Prominent  rugosities 
are  developed  just  above  the  postzygapophyses.  These  also  appear 
to  be  present  on  the  axis  of  Moromurus  grandls, 

A  transverse  process  is  developed  on  the  anterior  sides  of  the  neural 
arch.     It  is  moderately  broad  and  thin  and  is  directed  downward, 
backward,  and  outward,  terminating  in  a  rounded  end.     The  hori- 
zontal lamina  extends  from  the  transverse  process  to  the  postzygapo- 
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physes  at  an  ascending  angle.  The  inferior  blade  of  the  diapophysial 
lamina  connects  the  transverse  process  with  the  side  of  the  neural 
arch,  thus  forming  the  anterior  wall  of  the  postdiapophysial  cavity. 
The  pre-  and  supradiapophysial  cavities  are  not  present  either  in  M. 
agilu  or  M.  grandia.  On  the  left  side,  just  in  front  of  the  pleurocen- 
tral  cavity,  is  a  small  foramen  (/*,  Plate  XII)  which  is  wanting  on  the 
opposite  side.  The  axis  of  3/.  agilu  may  be  distinguished  from  that 
of  M.  grcmdis  by  the  more  anteriorly  directed  spine  of  the  former,  by 
the  posterior  extension  of  the  postzygapophyses,  and  by  the  greater 
length  of  the  centrum  in  proportion  to  its  height.  The  writer  believes 
that  the  cavities  can  not  be  considered  sufficiently  reliable  character 
for  even  specific  separation,  as  they  are  not  at  all  constant  in  shape, 
size,  or  position.  Even  on  the  same  vertebra,  as  shown  in  this  speci- 
men, cavities  found  on  one  side  may  be  absent  on  the  other. 

MtaswrmxeaU, 

No.  5384.  Greatest  length  of  centrum  of  axis 70 

No.  5384.  Greatest  height  of  axis  (taken  at  the  middle) »...     97 

Third  cervical. -^This  vertebra  was  articulated  with  the  axis,  so  its 
position  may  be  considered  absolutely  determined.  Like  the  other 
elements  of  the  type  specimeiT,  it  has  suffered  somewhat  from  lateral 
crushing.  The  transverse  processes,  postzygapophysial  lamina,  and 
postzygapophyses  are  wanting.  This  is  the  first  vertebra  of  the  ver- 
tebral column  to  have  the  anterior  zygapophyses  prolonged  beyond 
the  end  of  the  ball  of  the  centrum.  Although  the  transverse  processes 
are  missing,  a  well-developed  articular  facet  (see  r,  Plate  XII)  on  the 
lower  anterior  margin  of  the  centrum  shows  the  place  of  attachment 
for  the  capitulum  of  the  cervical  rib. 

The  spinous  process,  as  figured,  has  been  crushed  forward  somewhat 
from  its  normal  position.  This  spine  anteriorly  is  a  thin  plate  of  bone 
formed  by  the  union  of  the  prezygapophysial  lamina,  but  shows  no 
indication  of  being  bifid  at  its  apex,  as  Hatcher  has  represented  the 
spine  on  the  third  cervical  of  Diplodocus^  or  as  the  fourth  cervical 
of  M.  grandis  is  known  to  be.  The  large  pleurocentiul  cavities 
posteriorly  are  separated  by  a  thin  septum  of  bone,  but  anteriorly 
this  partition  fails  and  they  become  confluent.  As  in  the  axis,  this 
cavity  occupies  the  posterior  half  of  the  centrum.  On  the  anterior 
part  of  the  centrum  just  above  the  facet  for  the  cervical  rib  is  another 
lateral  cavity,  nearly  round  in  outline  and  extending  well  into  the  ball 
of  the  centrum.  There  is  also  a  prediapophysial  cavity  which  is 
separated  from  the  postdiapophysial  cavity  b}^  the  lower  blade  of  the 
diapophysial  lamina.     This  cavity  is  not  present  on  the  right  side  of 

the  centrum. 

Pr'wcipal  measurements. 

,    ,.    ,  .      ,       Digitized  by  GOOQle        "'™- 

\o.  5384.  Greatest  length  of  centrum  of  third  cervical .vl 95 

1.  5384.  Greatest  height  of  third  cervical 100 
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OCCURRENCE  AND  RELATIONSHIPS. 

Of  the  five  species  Marsh  has  proposed  under  this  genus,  two  {M. 
grandis^  and  M.  agUis)  were  first  known  from  the  Jurassic  of  Colo- 
rado. The  other  forms  (M.  impar^  rohustus^  and  lentus\  as  well  as 
M.  grandis^  have  been  found  in  the  Jui-assic  of  Wyoming.  If  Hatch- 
er's suggestion  proves  correct — that  the  beds  at  Canon  City,  Colorado 
(from  which  Marsh  obtained  some  of  his  type  specimens),  are  the  equiv- 
alent of  the  marine  or  Baptanodon  beds  of  northern  localities,  and  there- 
fore represent  a  lower  horizon  of  the  Jurassic — it  would  be  to  this 
region  that  we  would  naturally  turn  for  the  ancestors  of  those  species 
found  in  the  higher  beds  of  the  Wyoming  localities. 

The  small  size,  in  addition  to  the  presence  of  a  second  intercentrum 
on  the  axis  and  no  evidence  of  bifurcation  of  the  single  spine  of  the 
third  cervical  of  M.  agUis^  might  suggest  a  somewhat  primitive  con- 
dition as  compared  with  the  later  forms.  This  supposition,  however, 
bears  but  little  weight  and  is  not  substantiated  by  other  paleontological 
evidence,  as  several  genera  and  species  of  the  Opisthoccelia,  apparently 
identical,  have  been  found  in  both  regions,  and  it  is  quite  probable 
that  later  we  shall  find  that  M.  agilis  enjoys  a  like  geological  and  geo- 
graphical distribution.  Already  Professor  Osborn  *  has  referred  to  a 
forefoot  from  the  "  Bone  Cabin  "  quarry  as  possibly  being  M.  agilis^ 
but  this  is  doubly  doubtful  since  we  are  uncertain  of  the  identification 
of  the  so-called  forefoot  of  M,  agilis  by  Marsh.  Of  the  five  species 
named  by  Marsh  but  few  distinguishing  characters  have  been  given, 
and  at  this  time  little  can  be  said  regarding  the  relationship  of  the 
several  forms. 

The  primitive  characters  found  in  Morosa/urus  agilis  suggest  to  the 
writer  the  possibility  that  the  type  specimen,  when  more  complete 
material  is  known,  may  be  found  to  pertain  to  one  of  the  members  of 
the  more  primitive  family  Brachiosauridee,^  possibly  the  smaller  genus 
Haplocaiithosanrm,^  Unfortunately,  none  of  the  representatives  of 
this  family  have  the  anterior  cervical  region  preserved;  so  judgment 
on  the  question  raised  here  must  be  deferred  until  homologous  parts 
are  discovered.  While  the  writer  is  aware  of  the  close  relationship 
of  the  Brachiosauridce  and  Morosauridee,  the  simple  spine  of  the 
third  cervical  of  Morosaurus  agilis  is  particularly  suggestive  as  to  the 
possibility  of  its  being  a  member  of  the  former  family. 

o  Williston  has  pointed  out  that  Jf.  impar  and  grandis  are  synonyms  (Kans.  Univ. 
Quart.,  VII,  p.  173). 

^H.  F.  Osborn,  Bull.  Am.  Miis.  Nat.  History,  III,  1899,  p.  170. 

«E.  8.  Riggs,  Field  (Columbian  Museum  Publication,  p.  94,  Geol.  Ser.,  II,  No.  6, 
Sept  1,  1904. 

''J.  B.  Hatcher,  Memoirs  of  Carnegie  Museum,  Pittsburg,  II,  5^fzJttb}^OOQlc 
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Fio.  8.— Ventral  view  of  at- 
las  AND    AXIS    OF    CaMPTO- 

8AURU8  (Cat.  No.  6473),  k  nat. 
SIZE.  At.  In.,  Atlas  inter- 
centrum;  .fix.,  axis;  Ax.  In., 
AXIS  intercentrum;  r.,  fa- 
cets for  RIBS. 


A  NOTE  ON  THE  GENUS  CAMPTOSAURUS. 

In  comparing  the  axis  of  Moroscf^iincs  agilis  with  the  homologous 
pai-ts  of  other  Dinosaurian  spe<;imens  in  the  U.  S.  National  Museum, 
the  writer  found,  on  the  axes  of  two  individ- 
uals of  the  genus  Camptosaurus^  intereentra 
attached  by  suture  to  the  centra  of  the  axe?*. 
So  far  as  the  writer  is  aware,  this  element  ha^ 
not  been  observed  before  in  a  representative 
of  the  Orthopoda.  In  the  smaller  (No.  5474, 
U.S.N.M.)  and  probably  younger  specimen 
the  intercentrum  has  been  somewhat  crushed 
out  of  position,  but  in  the  larger  specimen  (No. 
5473,  U.S.N.M.)  it  is  retained  in  place,  as 
shown  in  fig.  8  {Ax.  In.), 

Inferiorly  the  intercentrum  of  Cmnptosaurm 
is  roughly  subelliptical  in  form,  the  longer 
axis  being  transverse.  It  is  closely  united  by 
suture  to  the  lower  half  of  the  anterior  end  of 
the  centrum,  forming  a  prominent  liplike  pro- 
jection which,  when  articulated,  underlaps 
somewhat  the  intercentrum  of  the  atlas.  In  a  fully  adult  specimen  this 
element  would  probably  bec^ome  co-ossified,  as  in  Moromurm  grandu, 
and  thus  lose  its  identity.  Viewed  from 
the  side,  it  is  triangular  in  form,  the  deepest 
portion  being  next  to  the  centrum.  The 
inferior  surface  is  gently  convex  trans- 
versely and  slightly  concave  antero-pos- 
teriorly.  Seen  from  the  front,  the  center 
has  the  greatest  vertical  depth,  the  upper 
margins  gradually  sloping  down  to  the  lat- 
eral borders.  The  anterior  face  is  smooth 
and  somewhat  concave  supero-inferiorly. 
There  are  two  small  pits  on  the  median 
anterior  part  of  the  inferior  surface.  The 
presence  of  an  axis  intercentrum  in  both 
the  Opisthocoelia  (Sauropoda)  and  Orthopoda 
(Predentata)  tends  to  confirm  somewhat  the 
contention  of  Marsh  and  Hatcher  that  the 
Dinosauria  is  a  natural  group,  and  in  the  ex- 
amples cited  here  it  should  be  considered  a  persistent  primitive  char- 
acter which  was  present  in  a  remote  but  common  ancestor. 


Fig.  9.— Ischia  of  Morosaubub: 
inferior  view,  \  nat.  size.  c, 
Distal  ends;  i/..  face  for  ilipm: 
p.,  distal  extremity;  p6.,  face 

for  pubis;  «..  SYMPHYSIS. 
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NOTK. 

The  writer  takes  this  opportunity  to  call  attention  to  fig.  3,  Plate 
XXVIII,  "Dinosaurs  of  North  America"  (reproduced  here  as  fig.  9), 
which,  according  to  Professor  Marsh,  illustrates  the  ischia  of  Diplo- 
docus  hngm.  After  an  examination  of  the  original  specimen.  No. 
4275,^  now  in  the  U.  S.  National  Museum,  it  appears  beyond  question, 
as  shown  by  the  characteristic  union  of  their  distal  ends,  that  these 
ischia  pertain  to  the  pelvis  of  one  of  the  larger  species  of  the  Moro- 
sauridse.  The  greatest-  length  of  the  better  preserved  ischium  is 
800  mm. 

EXPLANATION  OF  PLATES. 


Platk 

xn. 

a. 

Neural  arch  of  atlas. 

O.^. 

Orbitoaphenoid. 

Al.  *p. 

Alisphenoid 

Pa. 

Parietal. 

At. 

Atlas. 

RAL 

Pro  atlas. 

Ax, 

Axift. 

Po.f. 

Postfrontal. 

a.  zyg. 

Anterior  zygapophysis  of  axis. 

r. 

Articular  facet  for  attachment  of 

b. 

Intercentnim  of  atlas. 

cervical  rib. 

B.  occ. 

Basioccipital. 

S.  R 

Supratemporal  fossa. 

c. 

Odontoid. 

S.OC. 

Supraoccipital. 

d. 

Intercentnim  of  axin. 

Sq. 

Squamosal. 

Kr.oc. 

Exoccipital. 

L 

Olfactory  foramina. 

F. 

Frontal. 

II. 

Optic  foramen. 

/ 

Foramen. 

Ill 

Oculomotor  foramen. 

O.  C. 

Occipital  condyle. 

IV. 

Trigemenial  foramen. 

8ide  view  of  the  posterior  portion  of  the  skull,  the  atlas,  axis,  and  third  cervical  of 
Mororniurtin  agilis. 

Type  specimen  (No.  5384)  one-half  natural  size. 

Plate  XI IT. 

Side  view  of  the  type  of  Moromnrus agilis  (No.  5384),  orie-half  natural  size.     From 
a  photograph. 

"Marsh's  original  accession  number  is  |1(>55 .     The  specimen  is  from  the  Morrison 
Beds  of  the  Jurassic,  near  Canon  City,  ('olorado. 
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NEW  MOLLUSKS  OF  THE  FAMILY  VITRINELLIDiE  FROM 
THE  WEST  COAST  OF  AMERICA. 


B}^  Paul  Bartsch, 

AstfUiant  CuratCTy  DinMon  of  MolluskSj  U.  S.  National  Museum. 


The  United  States  National  Museum  has  from  time  to  time  received 
additions  to  the  collections  of  this  family,  among  which  are  quite  a 
number  of  undescribed  forms.     These  are  here  diagnosed  and  figured. 

VITRINELLA  OLDROYDI,  new  species. 

Shell  small,  sublenticular,  semitransparent,  a  little  more  convex 
above  than  below.  Nepionic  whorls  not  differentiated  from  the  rest, 
the  entire  upper  surface  smooth  and  shining,  marked  only  by  irregu- 
larly distributed  incremental  lines.  The  upper  sides  of  the  whorls  are 
moderatel}^  and  evenlj^  rounded.  Sutures  well  marked.  Periphery  of 
the  last  whorl  well  rounded.     Base  moderately  well  rounded,  openly 


a  b  c 

Fig.  1.— VITRINELLA  OLDROYDL      O.-TOP  VIEW,  b,  SIDE  VIEW:  C,  BASAL  VIEW. 

umbilicated  to  the  very  apex.  Columellar  wall  of  the  base  well 
rounded  (not  concaved).  Aperture  decidedly  oblique,  broadly  oval; 
outer  lip  thin;  columella  decidedly  curved  and  somewhat  expanded  at 
its  insertion;  parietal  wall  covered  by  a  rather  strong  callus  which 
partly  fills  the  posterior  angle. 

The  type,  Cat.  No.  158777,  IT. S.N. M.,  was  collected  in  low  water  at 
Point  Loma,  California.  It  has  three  and  three-fourths  whorls  and 
measures:  Greater  diameter,  2.1  mm.;  lesser  diameter,  1.6  mm.;  alti- 
tude, 0.8  mm. 
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There  are  live  additional  lots  in  the  collection  of  the  U.  S.  National 
Museum:  Cat.  No.  127563,  eleven  specimens  from  San  Pedro,  Cali- 
fornia, collected  by  Mrs.  T.  S.  Oldroyd;  Cat.  No.  192084,  three  from 
Terminal  Island,  California,  collected  by  Mrs.  W.  H.  Eshnaur;  Cat. 
No.  60911,  five  specimens,  collected  b}"  Mr.  C.  R.  Orcutt,  at  San  Diego, 
California;  two.  Cat.  No.  183*355,  collected  by  Mr.  Bailey,  at  La  Jolla, 
California;  and  five.  Cat.  No.  105485,  that  were  collected  by  Mr.  H. 
Hemphill,  at  Point  Abreojos,  Lower  California. 

VITRINELLA  ESHNAURI,  new  species. 

Shell  moderatel}'^  elevated,  subglobose,  thin,  almost  transparent, 
glassy.  Nepionic  whorls  li,  scarcely  differentiated  from  those  which 
follow,  well  rounded,  smooth.  Succeeding  whorls  well  rounded,  some- 
what inflated,  marked  only  by  exceedingly  fine  lines  of  growth. 
Sutures  well  impressed.  Periphery  of  the  last  whorl  well  rounded. 
Base  moderately  rounded,  marked  only  by  incremental  lines,  with 
narrow  but  open  umbilicus,  which  is  obsoletely  angled  at  the  outer 
edge.     Columellar  wall  of  umbilicus  vertical  from  the  outer  edge  to 


n  b  c 

Fid.  2.— VlTRINKLLA    ESHNAURI.      «,  TOP  VIEW;  6,  SIDE  VIEW;  C,  BASAL  VIEW. 

within  a  short  distance  of  the  parietal  wall,  where  it  bends  outward  to 
join  the  preceding  turn.  Aperture  decidedly  oblique,  almost  circular; 
outer  lip  thin  and  translucent;  columella  quite  strong  and  decidedly 
curved;  parietal  wall  covered  by  a  moderate  callus  which  forms  an 
acute  angle  with  the  posterior  margin  of  the  lip. 

The  type.  Cat.  No.  127557,  U.S.N.M.,  was  collected  by  Mrs. 
Oldroyd  at  San  Pedro,  California.  It  has  4i  whorls  and  measures: 
Greater  diameter,  2.8  mm.;  lesser  diameter,  1.9  mm.;  altitude,  1.3  mm. 

Seven  additional  specimens  were  dredged  by  Mrs.  Eshnaur  at  Ter- 
minal Island,  California,  three  of  which  are  entered  under  Cat.  No. 
192685,  r.S.N.M.,  the  remaining  four  being  in  Mrs.  Eshnaur's 
collection. 

VITRINELLA  ALASKENSIS,  new  species. 

Shell  small,  subglobose,  semitransparent.  Nepionic  whorls  li,  well 
rounded,  smooth.  Succeeding  turns  somewhat  inflated,  well  rounded, 
separated  by  strongly  impressed  sutures,  marked  only  by  incremental 
lines.     Periphery  and  base  of  the  last  whorl  well  rounded.     The  latter 
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narrowly  and  openly  umbilicated  to  the  very  apex.  Columellar  wall 
of  the  umbilicus  not  flattened  nor  angulated  at  the  outer  edge,  but 
evenly  rounded  with  the  rest  of  the  base.  Aperture  forming  a  broad 
semioval,  of  which  the  columellar  side  forms  the  short  diameter;  outer 


-   a  b  c 

FlQ.  3.— VlTRINKLLA   ALA8KEN8I8.      a,  TOP  VIBW;  b,  8IDB  VIEW;  C,  BASAL  VIEW. 

lip  thin  and  semitransparent;  columella  slender  and  curved;  parietal 
wall  covered  by  a  thin  callus. 

The  type  and  eight  additional  specimens,  Cat.  No.  109470,  U.S.N.M., 
were  collected  by  Dr.  William  H.  Dall  at  Unalaska,  Alaska.  The 
type  has  3i  whorls  and  measures:  Greater  diameter,  1.6  mm.;  lesser 
diameter,  1.2  nmi.;  altitude,  1.2  mm. 

DOGOMFHALA,  new  subgrenns. 

Shell  like  typical  Vltrinella  except  in  the  structure  of  the  umbilicus. 
In  Vitrinella  ss.  the  columellar  wall  of  the  umbilicus  is  smooth.  In 
the  present  group  it  is  divided  into  two  parts,  the  basal  half  of  which 
is  devoid  of  sculpture,  excepting  incremental  lines,  while  the  inner  half 
is  marked  by  strong,  oblique,  rounded  ribs. 

Type. —  Yitrinella  {Docomphala)  steamai. 

VITRINELLA   (DOCOMPHALA)  STEARNSI,  new  species. 

Shell  depressed,  lenticular,  a  little  more  convex  above  than  below. 
The  nepionic  portipn  of  the  shell  consists  of  the  first  one  and  a  half 
turns,  which  are  small,  slightly  convex,  and  smooth.  The  turns  which 
succeed  the  nepionic  part  of  the  shell  are  strongly,  obliquely,  trans- 
versely ribbed  on  the  upper  side,  but  these  ribs  gradually  grow  weaker 
as  the  shell  increases  in  size  and  disappear  entirely  after  one  and  one- 
half  turns,  the  remaining  portion  being  marked  by  mere  lines  of 
growth  on  the  upper  surface.  Periphery  of  the  last  whorl  well 
rounded.  Base  very  gently  rounded,  crossed  b}^  rather  strong  incre- 
mental lines.  Umbilicus  wide  and  open  to  the  very  apex,  decidedly 
angulated  at  the  outer  margin.  The  columellar  wall  is  strongly  con- 
caved from  the  outer  angulation  to  the  junction  with  the  preceding 
whorl,  the  inner  half  of  it  bears  a  series  of  strong  ribs  behind  the 
aperture.  Aperature  decidedly  oblique;  outer  lip  acute,  forming  a 
regular  semioval  of  which  the  parietal  wall  and  columella  form  the 
short  diameter;  columella  short,  stout,  concave;  parietal  wall  covered 
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by  a  thick  callus,  which  renders  the  peristome  continuous  and  forms 
an  acute  angle  with  the  outer  lip  posteriorly.  The  parietal  callus  and 
columella  form  a  strongly  sigmoid  curve. 


Pig.  4.— Vitbinella  (Docomphala)  btearnsi.    a,  top  view:  6,  basal  view;  e,  bids  view. 

The  type  and  three  young  individuals  are  part  of  the  Stearns  Col- 
lection and  are  entered  as  Cat.  No.  74011,  U.S.N.M.,  and  come  from 
Monterey,  California. 

The  type  has  4i  whorls  and  measures:  Greater  diameter,  3.8  mm.; 
lesser  diameter,  3  mm.;  altitude,  1.5  mm. 

VITRINELLA  (DOCOMPHALA)  BERRYI,  new  species. 

Shell  small,  semitransparent,  lenticular,  with  the  upper  part  only 
slightly  more  convex  than  the  base.  Nepionic  whorls  forming  a  little 
more  than  one  and  two-thirds  turns,  smooth,  and  moderately  convex. 


Fig.  5.— VlTRINELLA  (DOCOMPHALA)  BERRYI.      a,  TOP  VIEW;  6,  SIDE  VIEW;  C,  BASAL  VIEW. 

The  portion  following  the  nepionic  part  is  crossed  on  the  upper  surface 
by  quite  regularly  spaced,  sublamellar  riblets,  which  become  weaker 
as  the  shell  increases  in  size,  and  disappear  completely  after  one  and 
one-half  turns;  the  remaining  part  of  the  upper  surface  being  marked 
by  weak  incremental  lines  only.     Sutures  well  marked.     Periphery 
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of  the  last  whorl  well  rounded,  the  first  half  showing  continuations  of 
the  ribs,  the  rest  being  smooth.  Base  moderately  rounded  with  a 
fairly  strong  spiral  keel  which  is  situated  about  one-third  of  the  way 
toward  the  umbilical  angle  from  the  periphery.  Umbilicus  much 
narrower  than  V.  steanisi^  its  outer  edge  terminating  in  a  blunt  angle. 
Columellar  wall  decidedly  concaved,  the  inner  half  marked  by  a  series 
of  strong  riblike  nodules  as  in  Fi  steamnL  Aperture  decidedly 
oblique,  subcircular;  outer  lip  thin;  columella  very  thick,  concaved, 
provided  with  a  moderately  strong  callus  which  bends  back  into  the 
umbilicus. 

The  type,  Cat.  Np.  192686,  IT.S.N.M.,  and  another  specimen  in  the 
collection  of  Mr.  S.  S.  Berry  were  dredged  by  that  gentleman  in  12 
fathoms,  off  Del  Monte,  Monterey  Bay,  California.  It  has  4  whorls 
and  measures:  Greater  diameter,  2.2  mm.;  lesser  diameter,  1.7  mm.; 
altitude,  1  mm.  Another  specimen  of  this  species,  Cat.  No.  192687, 
U.S.N.M.,  was  collected  by  Mrs.  T.  S.  Oldroyd  at  San  Diego, 
California. 

CYCLOSTREMA  XANTUSI,  new  species. 

Shell  small,  transparent,  with  moderately  elevated  spire.  Nepionic 
whorls  If,  well  rounded,  smooth.  The  succeeding  turns  are  marked 
by  a  strong  peripheral  cord  and  another  spiral  cord  which  is  situated 
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Fig.  6.— Cyclostbema  xantusi.    a,  top  view;  b.  side  view;  c,  basal  view. 

a  litille  nearer  the  summit  than  the  periphery  of  the  whorls.  In  addi- 
tion to  this  spiral  sculpture  there  are  many  (about  48  on  the  last  turn) 
regular,  equally  spaced,  low  riblets,  which  coincide  with  the  lines  of 
growth  and  are  about  one-third  as  wide  as  the  spaces  that  separate 
them.  Periphery  of  the  last  whorl  strongly  angulated  by  the  spiral 
cord.  The  base  is  marked  by  three  spiral  keels — one  at  the  edge  of  the 
umbilicus,  the  other  two  divide  the  space  between  this  and  the  periph- 
eral keel  into  three  equal  parts.  The  riblets  of  the  upper  surface 
continue  equally  strong  over  the  space  between  the  peripheral  and  the 
first  basal  keels,  but  between  this  and  the  second  basal  keel  they 
become  decidedly  enfeebled,  while  they  are  almost  absent  between  the 
second  keel  and  the  one  that  bounds  the  umbilicus.  Umbilicus  broadly 
open.  Columellar  wall  of  the  last  whorl  well  rounded  and  marked  by 
three  equally  spaced  spiral  threads,  the  inner  one  of  which  is  decidedly 
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weaker  than  the  rest.  Aperture  decidedl}'  oblique,  polygonal,  the 
angles  being  formed  by  the  spiral  keels,  the  posterior  angle  of  the 
aperture,  and  the  insertion  of  the  stout  and  strongly  curved  columella. 
The  unique  type,  Cat.  No.  4035,  U.S.N.M.,  was  collected  b}^  J.  Xan- 
tus  at  Cape  St.  Lucas,  Lower  California.  It  has  little  more  than 
four  whorls  and  measures:  Greater  diameter  1.4  mm.;  lesser  diameter 
1.15  mm.;  altitude  0.5  mm. 

CYCLOSTREMA  DIEGENSIS,  new  species. 

Shell  exceedingly  small,  thin,  planorboid,  with  a  prominent,  com- 
pressed peripheral  keel,  translucent,  yellow  horn-colored.  Nepionic 
whorls  li,  moderately  rounded,  not  elevated,  smooth.  The  suc- 
ceeding turns  have  their  highest  elevation  at  about  one-third  of 
the  distance  from  the  suture  to  the  periphery,  at  which  place  they 
are  raised  into  a  broad,  well-rounded  ridge  from  which  they  slope 
abruptly,  convexly  rounded,  to  the  suture  and  more  gently  concavely 
to  the  angulated  periphery.  On  the  upper  surface  the  whorls  are 
ornamented  with  slender,  regularly  spaced,  oblique  riblets,  which  are 
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Fig.  7.— Cyclootbema  diboensis.    a,  top  view;  6,  side  view,  c,  basal  view. 

best  developed  on  the  elevated  ridge,  where  they  are  about  one-fourth 
as  wide  as  the  spaces  that  separate  them.  Sutures  strongly  marked. 
Periphery  with  a  compressed,  obtuse  angle.  Base  moderately  rounded, 
broadly  openly  umbilicated,  with  a  slender  thread  bounding  the  outer 
edge  of  the  umbilicus  and  a  slender  spiral  cord  situated  about  halfway 
between  the  umbilical  thread  and  the  peripher}'.  The  riblets  seen  on 
the  upper  surface  extend  feebly  beyond  the  peripheral  keel  to  the  first 
basal  cord  but  are  reduced  to  simple  incremental  lines  between  this 
and  the  umbilical  thread;  columellar  wall  well  rounded,  marked  by 
incremental  lines  only.  Aperture  oblique,  irregularly  pentagonal, 
one  blunt  angle  being  formed  by  the  elevated  part  of  the  whorl,  another 
equally  obtuse  one  by  the  periphery,  the  third  by  the  basal  keel,  the 
fourth  by  the  imibilical  angle,  and  the  fifth  by  the  junction  of  the 
columella  with  the  parietal  wall.  Outer  lip  thin,  showing  the  sculp- 
ture of  the  shell  within.  Columella  stmight  and  very  obliquely  placed. 
Parietal  wall  covered  by  a  thin  callus. 

There  are  five  specimens  of  this  species  in  the  collection  of  the  U.  S. 
National  Museum,  Cat.  No.  105488,  all  from  San  Diego,  California. 
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The  type,  which  is  one  of  these  specimens,  has  3|  whorls  and  measures: 
Greater  diameter  1.0  mm.;  lesser  diameter  0.8  mm.;  altitude  about 
0.25  mm. 

CIRCULUS   COSMIUS,  new  species. 

8hell  decidedly  depressed,  planorboid,  creamy  white,  shining.  Nepi- 
onic  whorls  2,  well  rounded,  helicoid,  polished.  Succeeding  turns 
marked  by  a  low,  rather  broad  spiral  thread  at  the  summit  and  a 
strong,  acute,,  lamellar  ridge  at  the  periphery,  and  another  equally 
strong  halfway  between  the  periphery  and  the  summit.  The  last  has 
the  ffee  edge  pointing  outward,  forming  an  angle  of  45^  with  the  pe- 
ripheral lamella.  The  spaces  between  these  keels  are  gently  rounded 
and  marked  by  incremental  lines  only.  The  middle  keel  forms  the 
most  elevated  portion  on  each  whorl,  the  summit  of  the  whorl  at  the 
.suture  being  considerabl}'  lower.  Base  very  broadly  umbilicated, 
marked  by  a  spiral,  lamellar  carina,  which  is  as  strong  as  the  peripheral 
one  and  is  situated  halfway  between  this  and  the  umbilical  angle.  In 
addition  to  this  carina  the  entire  base  shows  fine  incremental  lines. 


Fig.  8.— C1RCULU8  cusmius.    a,  top  view:  b,  side  view;  c,  basal  view. 

Umbilicus  limited  by  an  obtuse  angle;  columellar  wall  almost  vertical, 
marked  b}^  three  slender,  equally  spaced,  spiral  lirations.  Aperture 
decidedl}^  oblique,  pentagonal,  the  angles  being  formed  by  the  three 
carinse,  the  posterior  angle  of  the  aperture,  and  the  umbilical  angle; 
outer  lip  thin;  columella  decidedly  curved;  parietal  wall  covered  by  a 
strong  callus,  which  renders  the  peritreme  almost  continuous. 

There  are  two  specimens  in  the  collection  of  the  U.  S.  National 
Museum,  Cat.  No.  192708,  both  dredged  by  the  U.  S.  Bureau  of 
Fisheries  steamer  Albatross^  at  Station  2791),  near  Atacames,  Ecuador, 
in  29i  fathoms  of  water.  The  type,  which  is  one  of  these  two  speci- 
mens, has  4i  whorls  and  measures:  Greater  diameter,  2.5  mm.;  lesser 
diameter,  2.1  mm.;  altitude,  1  mm. 

CIRCULUS  CERROSENSIS,  new  species. 

Shell  decidedly  depressed,  planorboid,  seniitransparent,  yellowish 
horn  colored.  Nepionic  wliorls  2,  moderately  elevated,  polished.  Suc- 
ceeding turns  marked  by  a  feeble  .spiral  thread  at  the  summit  and  u 
strong,  acute  spiral  lamella  at  the  periphery  and  another  equally  strong 
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about  halfway  between  the  two.  In  addition  to  these  keels  the  surface 
on  the  upper  side  is  marked  by  many  fine  incremental  lines  and  numer- 
ous equally  fine  spiml  striations.  The  greatest  elevation  of  the  whorls 
falls  in  the  region  of  the  middle  keel,  from  there  they  slope  roundedly 
downward  to  the  sutural  thread.  Base  very  broadly  umbilicated, 
showing  all  the  whorls  within  the  umbilicus  to  the  very  apex.  A 
strong  spiral  keel,  somewhat  stronger  than  the  peripheral  one,  is  sit- 
uated almost  halfway  between  the  umbilical  edge  and  the  peripher3\ 
In  addition  the  base  is  marked  by  fine  incremental  lines  and  scarcely 
perceptible  spiral  striations.  The  umbilical  edge  is  marked  b}^  a  mod- 
erately strong  carina  and  the  columellar  wall,  which  is  moderately 
rounded,  bears  immediately  below  this  three  equally  spaced  threads, 
the  outer  two  of  which  are  as  strong  as  the  carina  at  the  edge,  while 
the  inner  one  is  only  feebly  developed.  Aperture  extremely  oblique, 
pentagonal,  the  angles  being  formed  by  the  keels,  the  posterior  angle 
of  the  aperture  and  the  umbilical  carina;  outer  lip  thin;  columella 
strongly  curved;  parietal  wall  with  a  faint  callus. 
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FlQ.  9.— ClRCULUS  CERR08EN8IS.      a,  TOP  VIEW.  6,  SIDE  VIEW;  C.  BASAL  VIKW. 

The  type  and  only  specimen  known,  Cat.  No.  151942,  U.S.N.M., 
was  dredged  by  the  U.  S.  Bureau  of  Fisheries  Steamer  Albatross  at 
Station  2827  oflF  Cerros  Island,  Lower  California,  in  10  fathoms  of 
water.  It  has  5  whorls  and  measures:  Greater  diameter,  2.5  mm.; 
lesser  diameter,  2.1  mm.;  altitude,  1.1  mm. 

While  this  specimen  resembles  C.  cosmius  closely  in  general  outline, 
it  can  nevertheless  be  distinguished  quite  readily  by  the  fine  spiral 
sculpture  between  the  keels  on  the  upper  surface,  which  is  absent  in 
C,  cosmim  and  by  the  much  more  strongly  developed  spiral  cords  on 
the  columellar  wall  of  the  umbilicus. 


CYCLOSTREMELL/V  CALIFORNICA,  new  species. 

Shell  small,  planorboid,  semitransparent,  closely  spirallj'  striated. 
Nepionic  whorls  li,  moderately  rounded,  smooth  and  shining.  Suc- 
ceeding turns  increasing  regularly  in  size  like  Planorbis,  rendering 
the  apex  considerabl}"  lower  than  any  of  the  succeeding  turns,  the  last 
being  the  most  elevated.  Whorls  well  rounded,  separated  by  strongly 
impressed  sutures  and  marked  by  many  equally  strong  and  equally- 
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spaced,  somewhat  wavy,  incised  spiral  lines  and  fine  incremental  lines. 
At  more  or  less  regular  intervals  there  appear  slight  constrictions 
which  coincide  with  the  lines  of  growth.  Periphery  of  the  last  whorl 
well  rounded.  Base  well  rounded,  very  broadly  and  openly  umbil- 
icate  to  the  very  apex^  marked  like  the  upper  surface.  Aperture 
oblique,  suboval;  outer  lip  thin;  columella  short,  forming  almost  a 
straight  line  with  the  faint  callus  of  the  parietal  wall.  The  type  has  a 
little  more  than  three  and  a  half  whorls  and  measures.  Greater  diam- 
eter, 2-3  mm.;  lesser  diameter,  1.8  mm.;  altitude,  0.8  mm. 

The  type  and  another  specimen  were  collected  by  Mrs.  Oldroyd 
at  Long  Beach,  California,  and  are  entered  under  Cat.  No.  125537, 
U.S.N.M. 

There  are  five  additional  lots  in  the  collection:  Cat.  No.  192709,  one 
specimen  collected  by  Mr.  S.  S.  Berry  in  12  fathoms  off  Del  Monte, 
Monterey,  California;  Cat.  No.  127561   U.S.N.M.,  three  specimens 


Fig.  10.— Ctclostremblla  californica.    a,  top  view;  5,  basal  view;  c,  side  view. 

from  San  Pedro,  California,  collected  by  Mrs.  Oldroyd;  Cat.  No. 
192710,  U.S.N.M.,  25  specimens  dredged  at  Terminal  Island  by  Mrs. 
W.  H.  Eshnaur,  and  50  additional  specimens  from  the  same  place  are 
in  the  collection  of  Mrs.  Eshnaur;  Cat.  No.  192711,  U.S.N.M.,  three 
specimens  colkcted  by  Mrs.  Oldroyd  at  San  Diego,  California;  and 
lastly  Cat.  No.  7963,  six  fossil  specimens  collected  by  Mr.  Henry 
Hemphill  in  the  Postpliocene  beds  of  San  Diego,  California. 

SCISSILABRA,  new  genus. 

Vitrinella-like  shells  with  the  middle  of  the  outer  lip  deeply  and 
broadly  notched,  the  center  of  the  notch  coinciding  with  the  periphery 
of  the  shell. 

Type. — Scusilabra  dalli.  ^  , 
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SCISSILABRA  DALLI,  new  species. 

Shell  small,  depressed,  lenticular,  with  acutely  angulated  periphery, 
having  3i  transparent,  vitreous  whorls  which  are  separated  by  well- 
marked  sutures.  The  nepionie  portion  consists  of  the  first  If  turns 
and  is  scarcely  differentiated  from  the  rest  oi  the  shell.  The  upper 
surface  is  evenl}^  and  gentl}^  rounded  from  the  summit  to  the  periphery, 
which  is  strongly  and  shar[>ly  carinated.  Under  side  openly  umbili- 
cated,  much  less  convex  than  the  upper.  The  umbilical  edge  is 
marked  by  an  acute  carina  from  which  the  columellar  wall  in  the  last 
whorl  extends  almost  vertically  to  where  it  joins  the  preceding  turn. 
This  carina  and  verti<ial  umbilical  wall  are  characteristic  of  the  last 
turn  only;  in  all  the  others  which  are  visible  in  the  umbilicus  it  appears 
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Fig.  11.— SCISSILABRA   DALLI.      a,  TOP  VIEW;  6,  SIDE  VIEW;  C,  BASAL  VIEW. 

evenly  rounded.  Aperture  very  large,  decidedly  oblique;  outer  lip 
very  broadly  and  strongly  notched,  the  blunt  angle  of  the  notch 
coinciding  with  the  periphery  of  the  shell;  the  portion  of  the  lip  pos- 
terior to  the  sinus  and  its  basal  part  somewhat  sinuous;  columella 
vertical  and  slightly  concave;  parietal  wall  covered  by  a  thick  callus 
which  renders  the  peritreme  almost  continuous. 

The  type.  Cat.  No.  192712  U.S.N. M.,  was  collected  in  the  beach 
drift,  San  Diego,  California.  It  measures:  Greater  diameter,  2  mm.; 
lesser  diameter,  1.5  mm.;  altitude  about  0.75  mm. 

Another  specimen,  Cat.  No.  127562,  U.S.N.M.,  comes  from  San 
Pedro,  California.  A  third  specimen,  Cat.  No.  192713,  U.S.N.iM., 
was  dredged  in  12  fathonjs,  blue  mud  bottom,  at  Monterey  Bay  by 
Mr.  8.  S.  Berry,  and  an  additional  specimen  from  the  same  locality  is 
in  Mr.  Berry's  collection. 
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By  Ales  Hrdlicka, 

A»gi8tant  Curatory  Division  of  Physical  Anthropology ^  U.  /$>.  National  Museum. 


While  there  exists  only  a  general  correlation  between  the  outside 
and  the  inside  of  the  skull,  the  brain  and  the  cranial  cavitj^  correspond 
under  normal  conditions  exactly.  The  brain  is  separated  from  the 
skull  only  by  the  meninges,  which,  however,  are  of  small  and  uniform 
thickness,  and  adhere  everywhere  closely  to  the  organ  as  well  as  to  the 
bone,  so  that  the  above  statement  is  not  affected. 

The  skull  cavity  presents  certain  subdivisions,  known  as  cranial  fos- 
sae, which  correspond  with  certain  portions  of  the  brain.  These  fossae 
are  termed  the  anterior,  middle,  and  posterior,  and  the  parts  of  the 
brain  they  inclose  are  the  anterior,  middle,  and  posterior  lobes  of  the 
cerebrum,  with  the  cerebellum.  The  two  last  named  occupy  the  pos- 
terior fossa  on  each  side,  one  its  superior  and  the  other  its  inferior 
portion.  As  the  study  of  the  brain  is  continuall3'  gaining  in  impor- 
tance, one  of  the  most  valuable  investigations  on  this  organ  would  be  a 
series  of  accurate  measurements  of  its  lobes;  but  the  brain  is  soft,  and 
before  it  can  be  measured  must  be  hardened  in  preservatives.  This, 
in  the  case  of  the  heavy  human  brain,  is  seldom  achieved  without  some 
flattening  or  other  deformation.  Measurements  on  a  deformed  organ 
can,  however,  never  be  accurate  and  can  not  be  relied  upon  for  any 
finer  differentiations.  Moreover,  normal  human  brains  are  not  easily 
obtained,  even  those  of  the  whites,  and  in  the  case  of  many  races,  in 
which  the  study  of  the  organ  is  most  urgent,  the  material  is  extremely 
limited  or  wholly  wanting.  As  a  good  example  of  this  may  be  cited  the 
North  American  Indian,  whose  brain  has  never  yet  been  properlj" 
studied.  There  are  now  in  the  U.  S.  National  Museum  just  three  brains 
of  these  people,  and  all  of  them  are  so  badly  deformed  or  damaged  as  to 
be  entirely  unsuitable  for  measurement.  Under  such  circumstances, 
and  in  view  of  the  close  correspondence  of  subdivisions  of  the  brain 
with  those  of  the  skull  cavity,  it  becomes  desirable  to  utilize,  so  far  as 
feasible,  measurements  on  the  latter  and  on  its  subdivisions.  This  has 
been  attempted  by  the  author,  and  the  present  report  is  the  result  of  a 
limited  number  of  the  more  important  measuiements. 
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This  paper  deals  with  the  absolute  and  the  relative  lengths  of  the 
cerebral  and  cerebellar  foss»  in  man  and  a  series  of  animals,  and  with 
the  relation  of  the  length  of  the  diflferent  fossae  to  the  form  of  the  skull. 

The  detailed  objects  of  the  study  were  the  elucidation  of  how  the 
several  fossae,  or  rather  the  parts  of  the  bram  which  they  limjt,  differ 
in  the  various  races  of  mankind,  in  the  two  sexes,  between  the  young 
and  adults,  between  man  and  other  mammals,  and,  finally,  in  dolicho- 
and  brachycephaly. 

A  similar  study  of  the  cranial  fossae  has  not,  so  far  as  the  writer 
was  able  to  learn,  been  as  yet  attempted.  General  remarks  on  the 
size  of  the  fossae  will  be  found  in  Cuvier;^  Morton*  measured  the 
capacity  of  the  ''anterior"  and  "posterior"  chamber  of  the  skull, 
Huschke  ^  and  Aeby  ^  the  capacity  of  the  frontal  and  occipital  verte- 
brae, and  Giuff rida-Ruggeri  *  that  of  the  cerebellar  fossa;  finally  a 
number  of  observers-^  have  measured  directly  the  several  lobes  of  the 
brain;  but  linear  measurements  of  the  fossae  are  wanting.  Yet  these 
cavities  offer  stable  boundaries  for  measurements  that  are  less  compli- 
cated and  less  subject  to  the  results  of  variations  in  the  bones  themselves 
than  Huschke's  or  Aeby's  capacities. 

One  of  the  main  reasons  why  the  cranial  fossae  have  not  received 
more  attention  in  anthropometry  was  undoubtedly  the  scarcity  of 
suitable  material,  i.  e.,  cut  skulls,  and  it  was  the  writer's  opportunity 
in  this  particular  that  was  the  direct  cause  of  his  undertaking  the 
measurements.  From  1897  to  1903  the  writer  enjoyed  the  privilege 
of  examining  the  great  osteological  collection  in  Prof.  George  S. 
Huntington's  Morphological  Museum  in  the  College  of  Physicians 
and  Surgeons,^  New  York,  and  to  this  were  added,  every  year,  a  fair 
number  of  identified  skulls,  from  which  the  calvarium  had  been 
removed  for  the  purpose  of  brain  demonstration.  This  provided  an 
ample  supply  of  skulls,  already  cut,  of  whites  and  some  of  negroes, 
to  which,  since  1903,  it  has  been  possible  to  add  necessary  series  of 
Indian,  fetal,  and  animal  crania  from  the  collections  of  the  U.  S. 
National  Museum.  The  writer  is  particularly  indebted  to  the  Division 
of  Mammals  of  the  National  Museum  for  the  comparative  material. 

«Le9ona  d'anatomie  compar^e,  2  ed.,  Paris,  1837,  p.  288. 

^S.  G.  Morton,  Crania  Americana,  Philadelphia,  1839,  pp.  263-256. 

<•£.  Huschke,  Schaedel,  Hirn  iind  Seele,  Jena,  1864,  p.  46.  (Refers  also  to  G.  G. 
Cams,  who  compared  the  three  vertebrae— frontal,  parietal,  and  occipital—from 
measurements  obtained  between  points  on  the  exterior  surface  of  the  bones. ) 

t'C.  Aeby,  Beitrage  zur  Kenntniss  der  Mikrocephalie,  Arch.  f.  Anthrop.,  VII, 
1874-1875,  p.  15. 

*V.  Giuffrida-Ruggeri,  La  capacity  della  fossa  cerebellare,  Sperimentale,  XXV 
1899,  pp.  131-136;  also  in  Arch.  ital.  de  bioL,  XXXII,  1899,  p.  465. 

/  See  especially  D.  J.  Cunningham.  Address  to  the  Anthropological  Section,  Brit- 
ish Association,  Glasgow,  1901,  pp.  1-13;  also  in  the  Proc.  BritislrAB»)ciationof  1901. 
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A  long  delay  in  publishing  the  result  of  this  study  was  occasioned  by 
lack  of  anthropoid  ape  skulls,  but  even  this  was  eventually  supplied 
from  the  valuable  collection  recently  sent  to  the  National  Museum  by 
Dr.  W.  L.  Abbott. 
The  total  number  of  specimens  measured  was  as  follows  : 

Skalls  of  adult  males,  white: 

Dolicbocephalflo 620 

Mesocephals 20 

Brachycephals 20 

Skulls  of  adult  females,  white: 

Dolichocephals 10 

Mesocephals 10 

Brachycephals 10 

Skulls  of  adult  males,  Indian: 

Dolichocephals 10 

Brachycephals 10 

Skulls  of  adult  males,  negro,  <^  dolicho-  to  mesocephals 15 

Skulls  of  adult  females,  negro,  dolicho-  to  mesocephals 10 

Skulls  of  fetuses  and  children: 

White,  brachycephals 10 

Negro,  hrachycephals .  10 

Negro,  dolicho-  to  mesocephals 20 

Skulls  of  adult  anthropoid  apes 13 

Skalls  of  adult  monkeys  and  other  mammals. 10 

Total  crania  measured 198 

Considerable  difficulty  was  encountered  at  the  start  in  the  choice  of 
appropriate  measurements  and  the  fixing  of  good  landmarks.  Bepeated 
trials  showed  that  measurements  of  height  and  breadth  of  the  fossae, 
though  highly  desirable,  were  quite  impracticable,  and  that  to  a  cer 
tain  extent  artificial  landmarks  would  have  to  be  established  for  the 
longitudinal  dimensions.  In  searching  for  such  points  from  which  to 
measure,  the  writer  was  guided  by  the  desire  of  having  the  measure- 
ments on  the  bones  correspond  as  closely  as  possible  to  definite  seg- 
ments or  portions  of  the  brain,  and  the  ultimate  selection  in  human 
adults  was  as  follows: 

Anterior  fossBe;  adultH, — The  anterior  points  from  which  to  measure 
{aa^  aa^  Plate  XIV),  are  located  on  the  arc  of  a  circle  of  2  cm.  radius, 
with  the  foramen  coecum  as  center;  and  1.2  em.  latcrad  of  the  median 
line.     They  correspond  closely  to  the  lower  limits  of  the  frontal  poles. 

The  posterior  points  («/;,  ap)  are  on  the  free  border  of  the  lesser 

a  Dolichocephals:  Cephalic  index  up  to  75;  mesocephals,  75.1  to  80;  brachycephals, 
above  80. 

^  Some  of  the  crania  were  partly  damaged,  so  that  not  all  the  fossae  could  be  exam- 
ined; details  will  be  clearly  seen  in  the  final  tables. 

« Including  several  African  blacks;  among  the  American  negroes,  though  all  pop- 
seeeied  the  features  of  the  race,  several  were  probably  of  mixed  blood  ( white  and 
black). 
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win^  of  the  sphenoid,  2  cm.  laterad .  f rom  the  outer  border  of  each 
optic  foramen  (base  of  the  anterior  clinoid  process). 

The  line  between  axi  and  ap  runs  near  to  the  line  of  the  internal 
orbital  sulcus  of  the  brain  and  follows  closely  the  horizontal  plane  of 
the  base  of  the  frontal  lobe. 

Middle  fossae;  adxdts. — The  anterior  landmarks  from  which  to  meas- 
ure {jna^  ma^)  are  located  at  the  anterior  extremity  of  a  line  passing 
vertically  beneath  the  points  ap^  ap.  They  correspond  closely  to  the 
point  of  the  maximum  forward  bulge  in  the  line  of  the  middle  fossse, 
i.  e.  to  the  poles  of  the  temporal  lobes  of  the  cerebrum. 

The  posterior  point  (>w/?,  mp)  is  on  the  middle  of  the  superior 
border  of  the  petrous  part  of  each  temporal  bone  (in  the  middle 
between  the  distal  end  of  that  border  at  the  temporo-parietal  suture 
and  the  medial  extremity  of  the  petrous  wedge).  The  lines  ma-^mp 
are  suitable  representatives  of  the  antero-posterior  diameter  of  the 
temporal  lobes  of  the  brain. 

The  poster ior  fossad  consist  e^h  of  a  cerebral  and  a  cerebellar  por- 
tion, both  of  which  were  measured.  For  anterior  landmarks  of  both 
portions  in  adults  were  chosen  the  points  ?«/?.  For  the  posterior  land- 
marks of  the  cerebellar  parts  of  the  cavity  (/?/,  pi^  Plate  XV) 
points  were  selected  on  the  lower  ridge  of  each  lateral  sinus,  1.5  cm. 
from  the  median  line,  and  the  posterior  points  for  the  measurement  of 
the  cerebral  part  (ps^ps)  are  2.5  cm.  vertically  above  a  horizontal  line 
passing  through  the  more  superior  of  the  pi  marks. 

The  left  inferior  ridge  of  the  lateral  sinus  and  hence  the  left  pi 
point  is  in  adult  man  very  often  lower  than  the  right.  In  all  such 
cases  it  is  sufficient  for  practical  purposes  to  determine  the  location  of 
the  right  ^«  point  and  place  the  left  ps  horizontally  opposite,  1.5  cm. 
from  the  median  line.  The  median  line  is  determined  by  extending 
the  long  axis  of  the  foramen  magnum. 

The  rnp-pi  line  corresponds  to  the  length  of  the  superior  plane  of 
the  cerebellum;  while  the  mj>-ps  line  measures  the  length  of  that  part 
of  the  cerebrum  which  lies  on  the  tentorium.  The  ps  points  corre- 
spond quite  closely  to  the  occipital  poles  of  the  cerebrum. 

In  the  skulls  of  the  human  young  and  of  various  mammals,  the 
landmarks  were  virtually  the  same  as  in  human  adults,  with  the 
distances  between  aa  and  aa  and  the  points  in  the  posterior  fossae  in 
the  smaller  skulls  diminished  proportionately  according  to  the  size  of 
the  skull. 

Several  additional  measurements  besides  the  foregoing  were  taken  on 
the  ventral  parts  of  the  skulls  and  will  be  referred  to  later. 

No  deformed,  pathological,  or  in  any  way  abnormal  skull  was 
included  in  the  series  measured,  and  due  care  was  exercised  concerning 
fortuitous  variations  affecting  the  landmarks.    gtizedbyCjOOQlc    . 
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Landmarks  and  Lines  of  Measurements  of  the  Cerebral  and  Cerebellar  Parts 
OF  THE  Posterior  Fossa. 

nip.  middle  fossa,  posterior  landmark:  pit.  |>osteri(»r  |K)iiit  from  which  to  nicasurc  the  coreltral 
part  of  the  posterior  fossa;  pi,  posterior  point  fnmi  which  to  measure  the  cerebellar  part  of  ihe 
posterior  fo^a^i. 
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The  instruments  used  were  a  small,  straight,  rigfid,  sharp-pointed 
compass;  the  ordinary  anthropometric  sliding  compass;  a  compass  with 
sharp-pointed,  curved  branches,  each  provided  at  its  middle  with  an 
additional  joint — an  instrument  that  could  be  easily  converted  into  an 
endocompass;  and  a  piece  of  brass  wire  16  cm.  long  and  2  mm.  in 
diameter,  bent  in  the  middle  at  right  angles.  This  wire  served  for 
measuring  the  middle  fossa,  the  length  being  marked  on  it,  and  read 
off  with  the  help  of  the  graduated  rod  of  the  sliding  compass. 

To  facilitate  the  presentation  of  the  facts  obtained,  the  measure- 
ments of  the  cerebral  fossa?  are  not  only  given  in  absolute  figures,  but 
also  in  their  relation  to  the  greatest  external  and  the  mean  internal 
antero-posterior  diameters  of  the  skull,  and  to  the  sum  of  the  lengths 
of  the  three  cavities.  This  latter  relation,  or  index,  equals  with  each 
fossa  the  length  of  the  fossa  multiplied  by  100  and  the  result  divided 
by  the  sum  of  the  lengths  of  the  3  cerebral  fossae  on  same  side  of  the 
skull. 

As  to  the  results  of  the  measurements,  it  should  be  constantly  borne 
in  mind  that  they  reflect  only  on  the  length  of  the  various  parts  of  the 
brain,  and  not  on  other  dimensions  or  mass  of  these  parts,  which 
may  be  expected  to  show  many  additional  and  perhaps  varied  fea- 
tures. These  can  be  determined  only  by  extensive  measurements  on 
the  brain  itself. 

ANTERIOR  FOSSJE. 

The  figures  that  follow  give  averages  of  the  absolute  lengths  of  the 
anterior  cranial  fossae  in  the  several  series  of  human  adults.  These 
data  have  only  a  limited  value  in  crude  form,  except  for  showing 
important  differences  on  the  two  sides  of  the  skull.  In  this  respect  it 
is  seen  that  the  average  length  of  the  right  frontal  cavity  is  greater  in 
every  series  without  exception.  This  interesting  fact,  not  brought  out 
before,  calls  for  further  detailed  observations  on  the  brain  in  this 
region. 

Anterior  fossie:  Average  length  in  adults. 


Race. 


Whites. 
Indians 
Negroes 


Dolichoceph- 
als. 

^ 

S 

CH 

J_ 

fntn. 
(14) 
5.H.1 

mm. 

62.3 
a  (-0.8) 

(10) 
46.9 

46.4 

fl(-0.5) 

^l 

50.0 
a(-1.2) 

Males. 
Mesocephals. 


I 


Females. 


^!^ 


50.9 
a(-1.3) 


Brachy 


ih^^eeph-  Dolichoceph- 1  Mesocephals. 


mm. 
(11) 
50.2 


(10) 
45.7 


mm.      mm. 
(5) 
49.4     48.7 
«(-0.8); 


46.2  1. 
a(-0.5) 


(6) 
51.1 


bo 


mm.    I  mm. 
(6) 
47.8  I  50.5 
a(-0.9) 


49.2  i. 
a(-1.9), 


49.4 
«(-l.l) 


Brachyceph- 
als. 


I 


mm.      mm. 

48.9  i      48.3 
.(-0.6) 


^dby" (google  ' 


a  Difference  from  the  right  foj^sa. 
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There  are  individual  cases  in  which  the  fossee  are  of  equal  leng'th 
or  where  the  left  fossa  is  the  longer,  but  they  are  small  in  njimber  in 
adult  skulls  and  may  almost  be  regarded  as  exceptions.  They  occurred 
as  follows: 

Length  of  anterior  fossa  on  the  two  mdes  in  human  adults. 


Skull8. 

Right  ante- 
rior fossa 
longer  (per 
cent  of 

cases). 

Anterior      Left  anterior 
fossae  of  equal    fossa  longrer 
length  (per  '  (per  cent  of 
centofcases^i       cases). 

14.  Adults,  whites,  males,  dolichocephals 

6i 
67 
64 
80 
88 
33 
60 
GO 

14                         21 

12.  Adults,  whites,  males,  mesocephals 

17                          17 

11.  Adults,  whites,  males,  brachvcephals 

18                          18 

5.  Adults,  whites,  females,  dolichocephals 

20      J                     0 

6.  Adults,  whites,  females,  mesocephals 

17      1                     0 

6.  Adults,  whites,  females,  brachyoephals 

50      '                   16 

10.  Adults.  Indians  males  dolichoceohals 

10                        30 

10.  Adults,  Indians,  males,  brachycephals 

9n                        on 

14.  Adults,  negroes,  males,  dolichocephals 

57                       29                          14 

5.  Adults,  negroes,  females,  dolichocephals 

80      1                 20      1                     0 

Totals  (93  akullH)..; 

63.5  1                 20.5  :                   16  0 

The  right  anterior  fossa,  it  is  seen,  exceeds  in  length  the  left  in 
63.5  per  cent,  or  very  nearly  two-thirds,  of  adult  human  skulls,  the 
left  exceeding  the  right  in  only  16.0  por  cent,  or  approximately  one- 
sixth,  of  instances. 

In  the  crania  of  small  children  and  human  fetuses,  and  in  those  of 
anthropoid  apes  and  other  mammals,  the  conditions  differ  from  those 
in  human  adults,  namely: 

Length  of  anierivr  fossa  on  the  two  sides  in  human  fetuses^  etc. 


Skulls. 


10  fetuses  and  children,  whites,  brachycephals 

10  fetuses  and  children,  colored,  brachycephals 

20  fetuses  and  children,  colored,  dolicho  and  meso  c^phals 


Total  (40 skulls). 


2  chimpanzees. 

1  gorilla 

6  orangs 

4  gibbons 


Total  (13  skulls) . 


4  monkeys 

1  lemur,  1  bear,  1  deer. 


Right  ante- 
rior fossa 

longer  (per 
cent  of 
cases). 

40 
50 
60 


Anterior 

fosBse  of  equal 

length  (per 

cent  of  canes). 


25 
133 


Left  anterior 
fossa  longer 
f  per  cent  of 

0. 


47.5 

«>, 

2.5 

100 

(100) 

50 

25 

0  , 

0 

0 

17 

50 

54 

2Si 

23 

75  1 

S7| 


a  The  deer. 

In  human  fetuses  and  children  the  percentage  of  cases  where  the 
right  anterior  fossa  is  longer  than  the  left  is  decidedly  smaller  than  in 
human  adults,  and  the  same  is  true  of  the  cases  of  excess  of  the  left 
fossa,  while  the  proportion  of  instances  where  the  two  cavities  are  of 
the  same  length  is  much  larger.  This  shows  that  although  the 
inequality  of  the  fossae  develops  in  some  cases  early,  in  utero,  it  does 
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not  develop  in  quite  a  large  percentage  of  cases  until  in  later,  post- 
natal life,  very  likely  during  the  years  of  the  most  rapid  growth  of 
the  brain  and  the  skull.  However,  even  in  view  of  these  cases  of  later 
development,  it  is  impossible  to  regard  the  unevenness  of  the  anterior 
fossae,  with  a  pronounced  tendency  to  a  moderate  excess  on  the  right 
side,  otherwise  than  as  a  principal  hereditary  character. 

As  further  data  show,  the  predominance  in  length  of  the  right 
frontal  fossa  is  already  well  marked  in  those  anthropoid  apes  that  stand 
nearest  to  man;  and  it  also  occurs  occasionally  in  monkeys  and  other 
mammals.     It  is  therefore  a  rather  widely  shared  and  ancient  feature. 

The  actual  differences  in  length  of  the  cavities,  while  often  small, 
are  in  some  cases  very  decided  as  shown  in  the  following  table.  It  may 
be  stated  here  that  none  of  the  small  inequalities  were  included  in  the 
lists  unless  clearly  established  by  the  sharp-pointed,  straight-branched 
compass,  measurements  with  which  Rre  free  from  error. 

Absolute  differences  in  length  of  the  anterior  fossse;  right  fossa  the  longer  in  cases: 


Subjects. 

0.5  mm. 

1  mm. 

1.5  mm. 

15 

0 
2 

0 

2  mm. 

2.5  mm. 

8  mm. 

3.5  mm.  4.0  mm. 

Above 
4  mm. 

Htiman  adulta. 

9 

14 

9 
2 

1 

6 

4 

1 

0 

1 

0 
0 

0 

5 

0 
0 

0 

5             1 

0             0 

0  1           0 

0             0 

as 

Human  fetuses  and  young 

children 

Apes 

6 
2 

0 
0 

mals 

1 

0 

Absolute  differences  in  length  of  the  anterior  fossse;  left  fossa  the  longer  in  cases: 


Subjects. 

0.5  mm. 

1  mm. 

1.5  mm. 

8 

1 
0 

2  mm. 

1 
0 
0 

2.5  mm. 

8  mm. 

2 
0 

0 

3.5  mm. 

1 
0 
0 

Above 
3.5  mm. 

Hnman  Rd"ltJ» 

3 
0 
3 

5 
0 
0 

1 
0 
0 

0 

Human  fetuses  and  young  children . 
Apes 

0 
0 

•3l=::4.5mm.;  l=5.5mm.;  l=>7.5mm. 

The  inequalities  are  greater  in  favor  of  the  right  fossa;  they  are  of 
a  smaller  and  restricted  range  in  the  young;  they  show  a  fair  latitude 
in  the  anthropoid  apes,  but  are  very  small  in  the  lower  mammals 
examined. 

Form  of  skull  and  mce,  it  was  found,  are  apparently  not  factors  in 
the  development  of  the  differences  in  length  of  the  two  cavities,  and 
the  same  is  probably  true  of  sex.  A  reference  to  the  detailed  tables 
will  also  show  that  among  human  and  anthropoid  ape  adults  there  is 
no  regular  correspondence  between  the  variation  in  the  relation  to 
each  other  of  the  two  frontal  fossae  and  the  dimensions  of  the  cranium. 

The  next  point  of  importance  to  be  cleared  is  the  relation  of  the 
mean  absolute  length  of  the  anterior  fossae  to  the  size  of  the  skull. 
Are  they  not  only  absolutely  but  also  relatively  larger  in  skulls  of  great 
size,  and  the  opposite — or  is  the  difference  confined  only  to  their  abso- 
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28.5 

26.7 

24.5-28.4 

25.6-28.6 

27.1 

28.7 

25.3-2«,9 

25. 8-50. 6 

lute  proportions  ?  In  this  instance  the  f ossse  can  be  advantageous! j 
contrasted  with  the  greatest  antero-posterior(glabello-occipital)  cranial 
diameter,  one  of  the  most  familiar  of  skull  measurements. 

There  are  in  all  60  skulls  (3  series  each  of  20  specimens)  of  white 
males  and  30  (3  series  each  of  10  specimens)  of  white  females.  Tak- 
ing the  9  largest*  and  the  9  smallest  (3  Of  each  from  each  series)  of  the 
former  and  the  6  largest  and  6  smallest  (2  of  each  from  each  series)  of 
the  latter  group,  we  find  the  following  conditions  as  regards  the 
length  of  the  frontal  cavities: 

Relation  of  the  length  of  the  anterior  fossa;  to  the  greatest  external  length  of  the  shdl,  in 
crania  of  extreme  sizeSy  in  whites. 

Males.  Females. 

Ayero^e  relation  of  the  mean  length  of  the  two  anterior  fo8»c  to  the 
greatest  external  cranial  diameter,  the  latter  being  taken  as  100,  in 

the  largest  skulls 

Extremes ^ 

The  same  In  the  smallest  skulls 

Extremes 

The  differences  are  not  large,  and  the  detail  data  showed  individual 
exceptions  to  be  quite  numerous;  nevertheless  both  the  average  values 
and  the  extremes  plainly  indicate  a  predominance  of  relatively  longer 
frontal  fossae  in  the  smallest  and  of  relatively  shorter  frontal  cavities 
in  the  largest  crania. 

Very  much  the  same  conditions  as  in  whites  were  found  in  this  regard 
also  among  the  Indians  and  the  negroes,  namely: 

Relation  of  the  length  of  the  anterior  fossx  to  tlie  greatest  external  length  of  the  skuU  in 
crania  of  ejctreme  sizes  in  the  Indians  and  negroes. 

Males.    Females. 
Average  relation  of  the  mean  length  of  the  two  anterior  fosEsse  to  the  greatest 
external  cranial  diameter  in  the  largest  skulls: 

6  Indians  (8  of  each  series) 26. 8 

8  negroes 26.8 

2  negroes , — v 28. 2 

The  same  in  the  smallest  skulls: 

6  Indians  (3  of  each  series) 26.5  

Snegroes 28.3 

2  negroes 28. 6 

The  preceding  figures  are  oi)en  to  one  objection — the  external  length 
of  the  skull,  to  which  lengths  of  the  fossas  were  compared,  includes 
two  walls  of  bon}^  tissue,  and  it  is  not  certain  that  the  proportion  of 
the  measurement  due  to  this  tissue,  known  to  differ  in  the  sexes  and 
races,  is  the  same  with  the  large  as  well  as  the  small  skulls.  The 
larger  this  proportion  of  bony  substance  the  smaller  must  be  the 
relative  lengtli  of  the  fossae,  and  the  opposite.  It  was  actually  found, 
by  comparing  the  dorsal  with  the  ventral  length,  that  in  most  of  the 
series  the  amount  of  bone  entering  into  the  composition  of  the 
greatest  external  antero-posterior  diameter  of  the  skull  is  larger  in 

«  The  size  of  the  skull  being  determined  by  the  mean  of  its  greatest  length  and 
breadth;  height  was  not  obtainable  in  most  cases,  but  there  were  no  extremes. 
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the  spacious  than  in  the  small  crania.     The  comparison  of  the  two 
diameters,  the  mean  ventral  length  being  taken  as  100,  was  as  follows: 

Rdadon  between  the  greater  dorsal  and  mean  ventral  length  of  the  skull. 


Skulls. 

No.  of 
spec- 
imens. 

In  the  largest; 
skulls. 

No.  of 
spec- 
imens. 

In  the  small- 
est skulls. 

White  tnftlw 

6 
G 
6 
5 

1 
108.5:100  11              6 
109.9:100   1               6 
109.2:100   1              6 
110. 6 :  100                  S 

108. 5 :  100 

White  females 

108  5 :  100 

Indian  males 

108.2 :  100 

N^^roes,  both  sexes 

108. 8 :  100 

These  differences  make  it  necessary  to  contrast  the  length  of  the 
fossaB  in  skulls  of  extreme  sizes  with  the  ventral  rather  than  dorsal 
length  of  the  skull,  by  doing  which  the  following  proportions  are 
obtained  (the  mean  ventral  maximum  antero-posterior  diameter  being 
taken  as  100): 

Mean  length  of  the  anterior  fossae  compared  tvith  mean  ventral  length  of  skull  in  the  largest 

and  smallest  adult  crania. 


Skulls. 


White  males 

White  females 

Indian  males 

NegToes,  both  sexes. 


Number  of  specimens. 


6  (2  of  each  series)  . . . 

do 

do 

5  (8  males,  2  females) . 


In  the 
largest 
skulls. 


28.4 
29.7 
28.8 
30.3 


Number  of  specimens. 


6  (2  of  each  series) .?. 

do 

6  (3  of  each  series) ... 
5  (3  males,  2  females) . 


In  the 
smallest 
skulls. 


29.9 
30.9 
28.65 
31.0 


The  differences  are  somewhat  smaller  than  when  the  fosssB  were 
compared  with  the  external  cranial  length,  in  all  except  the  white 
males;  but  in  all  of  the  groups,  with  the  exception  of  the  Indian  males, 
the  average  of  the  relative  proportions  of  the  frontal  cavities  in  the 
smallest  skulls  remains  perceptibly  above  that  in  the  largest  speci- 
mens. The  conclusion  before  reached  of  a  predominance  of  relatively 
longer  anterior  fossae  in  the  smallest  than  in  the  largest  crania  is 
hereby  confirmed. 

The  same  interesting  fact  can  also  be  brought  out  by  contrasting 
the  size  of  the  skull  with  a  number  of  the  largest  and  smallest  relative 
values  of  the  anterior  cavities.  This  procedure^  gives  the  following 
results  in  the  different  groups  of  adult  crania: 

9  skulls  of  white  males  with  the  highest  relative  length  ^  of  the  anterior  fosssc. .  16. 5 

9  skulls  of  white  males  with  the  lowest  relative  length  of  the  anterior  fossae  ...  16. 9 

6  skulls  of  white  females  with  the  highest  relative  length  of  the  anterior  fossfe.  15. 4 

6  skulls  of  white  females  with  the  lowest  relative  length  of  the  anterior  fossae. .  15. 8 

4  skulls  of  Indian  males  with  the  highest  relative  length  of  the  anterior  fossae. .  15. 5 

4  skulls  of  Indian  males  with  the  lowest  relative  length  of  the  anterior  fossae. . .  15. 9 

5  skulls  of  negroes  with  the  highest  relative  length  of  the  anterior  fossae 15. 8 

5  skulls  of  negroes  with  the  lowest  relative  length  of  the  anterior  fossae 16. 1 

«  Represented  by  the  mean  of  the  greatest  external  length  and  breadth  of  the  skulls. 
&  That  is,  the  highest  relation  of  the  mean  length  of  the  two  fossae  to  the  maxi- 
mum antero-posterior  (glabello-occipital)  diameter  of  the  skull. 
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It  is  seen  that  throughout,  in  adults,  the  relatively  longer  anterior 
foss8B  correspond  to  smaller  skulls,  and  the  opposite.  The  Indian  and 
negro,  and  the  sex,  are  no  exception;  apparently  the  phenomenon  is 
general  in  the  whole  human  famil}'.  Individual  cases  not  agreeing* 
with  the  rule  were  met  with  in  all  the  groups,  but  were  not  very 
numerous.  The  immediate  cause  of  the  condition,  upon  which  more 
light  will  be  thrown  in  later  paragraphs,  can  only  be  a  slightly  less 
capacity,  or  rather  necessity,  of  growth  in  length  of  the  frontal  fossse 
than  that  of  growth  in  length  of  the  rest  of  the  cranium.  This  can 
in  all  probability  be  applied  also  to  the  growth  of  the  frontal  lobes 
of  the  cerebrum,  an  indication  of  a  relatively  greater  expansion  of 
the  other  portions  of  the  organ,  containing  the  motor  and  sensory 
areas,  in  the  couree  of  development. 

It  remains  to  consider  the  proportions  of  the  anterior  fosssB  in  adults 
and  young,  men  and  animals,  sexes,  races,  and  different  ci'anial  forms. 
For  these  purposes  the  mean  length  of  the  two  fossae  may  be  compared 
again  with  the  greatest  external  cranial  diameter.  The  following 
table  presents  in  a  succinct  form  the  results.  Only  those  skulls  are 
here  included  in  which  both  fossae  could  be  measured,  which  removes 
some  possible  causes  of  error. 

Length  proportions  of  anterior  fossss  in  relation  to  greatest  ejciemal  length  of  the  skuU. 


Subjects. 


Adults:  * 

Whites,  male»— 

Dolichocephals 

Mesocephals 

Brachycephals 

Whites,  females— 

Dolichocephals 

Mesocephals 

Brachycephals 

Indians,  males— 

Dolichocephals 

Brachycephals 

Negroes- 
Males,  dolicho-  and  mesocephals 

Females,  dolicho- and  mesocephals.. 
Fetuses  and  young: 

White  fetuses  ana  children,  brachycephals  . 
Colored  fetuses  and  children: 

Brachycephals 

Dolicho-  and  mesocephals 

Anthropoid  apes: 

Chimpanzees 

Orangs 

Gibbons 

Monkeys  and  lemurs: 

Macanis  pehps 

Cebus  hypftleunus 

Alouata  senicula 

Midas 

Lemur  varius 


Num- 
ber of 
skulls. 


14 
11 

11  : 

6  I 

e; 

10  I 
10  I 

14  ) 
5 


Average 
external 
maxi- 
mum 
length  of 
skull 


Average 
mean 

length  of 
the  2 

anterior 
foise. 


17.8 
17.8  I 
17.3 

18.8 
16.9 

18.6 
17.7 


11.9 
11.0 
7.5 

8.2 
7.6 
7.0 
4.1 
6.0 


Average  relation 
of  the  length  of 
the  fossse  to  the 

dorsal  length 
of  the  skull, 

and  extremes. 


cm,  tntn. 
19.4  62.7 

18.7  61.5 

18.2  I         49.8 


48.2 
49.7 
48.6 

46.6  i 
45.4 

50.6 
50.1 


89.0 
36.2 
27.8 

29.5 
23.2 
23.0 
13.0 
22.0 


27.2  (25.3-28.8) 

27.5  (24.3-30.2) 
27.8  (24.6-30.9) 

27.1  (24.6-«).6) 

28.1  (26.1-90-6) 

28.2  (25.6-31.2) 

25.6  (22.7-29.6) 

26.8  (24.4-2S.6) 

27.3  (25.3-30.7) 

28.3  (26.2-30.2) 

31.1  (28.6-35.0) 

30.9  (27.5-35.7) 

30.6  (26.1-35.6) 

32.9  (31.4-34.0) 

30.4  (28.2-32.8) 

36.2  (85.0-87.3) 

86.0 
30.0 
32.9 

31.7  . 
36.7 


The  above  data  certainly  reveal  interesting  conditions. 
The  relative  length  of  the  anterior  fossje  is  in  general  decidedly 
greater  in  fetuses  and  young  than   in  adults;   the  antero-posterior 
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development  of  the  frontal  cavities,  therefore,  lags  behind  the  devel- 
opment of  the  rest  of  the  skull  in  the  same  direction  throughout 
growth.  This  harmonizes  well  with  the  relatively  small  frontal  fossae 
in  niany  of  the  largest  adult  crania.  A  remarkable  diminution  in  the 
relative  length  of  the  anterior  fosssB  takes  place  during  fetal  growth 
itself.  Thus,  in  the  six  smallest  fetuses  and  the  six  largest  children,^ 
the  mean  lengths  of  the  fossae  were  toward  the  greatest  external  length 
of  the  skull,  respectively  as  32.9  (28.6-35.0)  and  30.1  (28.0-33.1)  to 
100.     Individual  variation  is  quite  pronounced  at  all  stages  of  life. 

The  differences,  in  man  and  lower  mammals,  between  the  length  of 
the  anterior  fosssB  as  related  to  the  greatest  external  length  of  the 
skull  are  much  like  those  between  human  adults  and  young.  In  all 
the  species  of  animals  examined,  the  anthropoid  apes  included,  the 
relative  length  of  the  frontal  cavities  is  greater  than  that  in  human 
adults;  in  a  few  instances  it  is  even  greater  than  in  the  human  young. 
If  the  anterior  lobes  of  the  brain  correspond  in  dimensions  to  the  ante- 
rior fossae,  as  we  believe,  the  facts  shown  by  the  figures  relating  to 
the  young,  and  especially  to  the  other  mammals  than  man,  mean  a 
striking  change  in  our  notions  concerning  the  relative  si^e  of  those 
parts  of  the  cerebrum  in  the  beings  involved.  There  are  differences 
between  the  various  species  of  anthropoid  apes  and  monkeys,  but  from 
the  small  number  of  specimens  it  is  impossible  to  conclude  how  far 
these  differences  are  characteristic  of  definite  groups. 

As  to  sexes,  the  females,  both  among  the  whites  and  negroes,  show 
on  the  whole,  relatively  longer  anterior  fossae  than  the  males.  This 
difference  is  not  large  and  agrees  with  the  smaller  size  of  the  female 
skull.  The  female  sex  appears  in  this,  as  in  so  many  other  features, 
slightly  nearer  the  infantile  conditions. 

The  racial  differences  in  the  frontal  cavities  are  of  a  peculiar  nature. 
In  whites  and  negroes  the  relative  proportions  of  the  anterior  fossae, 
as  contrasted  with  the  length  of  the  skull,  are  practically  alike,  but  in 
the  Indian  they  are  decidedly  smaller.  The  latter  condition  is  not  due 
to  a  large  development  of  the  Indian  skulls  ;  in  fact  these  are  smaller 
than  either  those  of  the  whites  or  those  of  the  negroes  of  the  same 
sex. 

There  are  certain  differences  in  the  relative  length  of  the  anterior 
fossae  between  dolichocephalic  and  brachycephalic  crania,  the  pro- 
portion being  in  all  the  groups  slightly  higher  in  average  in  the 
latter  than  in  the  former.  No  clear  reason  for  this  has  been  arrived 
at.  The  series  overlap  to  a  considerable  extent  through  individual 
irregularities. 

The  familiar  greatest  antero-posterior  (glabello-occipital)  diameter 
has  proved  very  serviceable  for  contrasting  the  dimensions  of  the 

o  For  sizes  see  detailed  tables  at  the  end  of  the  paper.  Only  one  of  the  children 
reached  as  high  as  about  the  sixth  year  of  age.    All  the  others  were  much  younger. 
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anterior  fossae,  but  certain  objections,  valid  and  partly  shown  before, 
are  liable  to  be  raised  against  if  It  is  therefore  advisable  to  con- 
trast the  length  of  the  cavities  in  all  the  series  also  with  the  mean 
ventral  diameter  of  the  crania.*  The  next  table  gives  the  relations 
of  the  mean  of  the  two  frontal  fossse  with  the  mean  ventral  length  of 
the  skulls  in  all  the  groups  dealt  with  in  the  preceding  list,  and  it  will 
be  seen  that,  though  the  figures  diflfer  a  little^  the  results  are  substan- 
tially identical. 

Mean  length  of  iJie  anterior  craiiial  Jossse  in  relation  to  the  mean  of  the  right  and  left 
greatest  ventral  diameters  of  the  skuU. 


Subjecto. 


Adults: 

Whites,  males— 

DoIichocephalH 

Mesocephals 

BrachycepbalB 

Whites,  females— 

Dollchocephals 

Mesocephals 

Brachycephals 

Indians,  males- 
Doll  chocephals 

Brachycephals 

Negroejf— 

Males,  dolicho-  and  mesocephals 

Females,  dolicho-  and  mesocephals 

Fetuses  and  young: 

White  fetuses  and  children,  brachycephals... 
Colored  fetuses  and  children,  brachycephals  . 

Dolicho-  and  mesocephals 

Anthropoid  apes: 

Chimpanzees 

Orangs 

Gibbons 

Monkeys  and  lemurs: 

MacacuspfUfps 

Ceibus  hypoleiicus 

Aloiiata  senicula 

Midas 

Lemur  rarius 

other  mammals: 

lT9usamericanus 

Deer 


I  Average 
v«^    relation  of 
Nj«n:    thefoesffi 

**°"*-'tral  length 
=100). 


9 

8 

5! 

10 
10 

13 
4 


Average 
relation  of 
the  fossflc    Num- 


29.3 
29.5 
29.6 

29.4 
30.4 
30.0 

28.0 
29.5 

30.4 
31.0 

83.1 
32.2 
82.3 

86.3 
84.4 
87.5 

88.8 
34.7 
39.1 
38.1 

41.5 
38.4 
84.1 


(greatest 

external 

length = 

100). 


27.2  ; 
27.5 

27.3  I 
I 

27.  L 
28.1 
28.2 

25.5 

26.8 

27.3 
28.8 

81.1 
80.9  I 
80.6  I 

82.9 
30.4 
86.2 

36.0 
80.0 
82.9 
31.7 

36.7 


ber  of 
skulls. 


14 
11 

11 


10 
10 

14 
5 

10 
10 
20 

2 
6 

4 

1 
1 
1 
1 


The  position  of  the  Indian  is  seen  in  this  table  in  a  clearer  light, 
and  the  same  is  true  of  the  negro,  the  former  appearing  nearer  to 
the  white  man  and  the  latter  nearer  to  less  developed  forms  of  crania. 
The  exceptional  position  of  the  gibbons  among  the  anthropoid  apes, 
and  of  the  macaque,  alouata,  and  lemur  in  the  following  group,  remains 
accentuated. 

The  correlation  of  the  anterior  with  the  other  fossse  of  the  skull 
will  be  treated  of  later  on. 


a  Varying  dimenaionB  of  the  glabella  and  occipital  ridges ;  the  point  choeen  in 
apes  instead  of  glabella  ;  the  varying  thickness  of  bone  included. 

6  Average  of  the  greatest  internal  length  of  the  right  and  left  sidi^OQlc 


Ko.  1521.         MEASUREMENTS  OF  CRANIAL  F0SSM—HRDLI6kA, 


189 


MIDDLE  FOSS^. 

The  absolute  average  length  of  the  middle  fossae  in  human  adults 
shows  as  follows: 

Middle  fossas:  Average  length  in  aduUs. 


Males. 

Females. 

Race. 

Dollchoceph- 
als. 

Mesocephals. 

Brachvceph-  Dollchoceph- 
als.                   al8. 

Meeocepfaals. 

Brachyceph- 

*i 

1 

,d 

i 

1 

1 

1 

«5 

Wbltes 

In<1iAii8 

mm. 

an 

mm. 

54.8 

(«-0.1) 

51.8 
(ci-1.5) 

53.6 

(a+0.1) 

mm. 

Si 

mm. 

55.1 

(a_0.2) 

7i?) 

55.4 

(10) 
53.6 

mm. 

56.5 
(«+l.l) 

61.9 

(a-1.7) 

mm. 

it's 

mm. 

50.7 
(«-0.6) 

mm. 

mm. 

52.1 

(a-0.6) 

mm. 
(6) 
51.4 

mm. 

51.4 

(a4—0) 

Kegities 

49.8 

49.  G 

(a-0.2) 

a  Differences  from  the  right  fossa. 

The  cavities,  it  is  seen,  are  slightly  longer  than  the  anterior  ones  (in 
the  proportion  of  108  to  100 — a  detailed  comparison  in  a  future  para- 
graph). There  is  again  a  predominance  in  the  length  of  the  right  fossa, 
but  it  is  not  as  great  or  equally  frequent  as  in  the  case  of  the  anterior 
fossse. 

Length  of  middle  fossa  on  the  two  sides  in  human  adults. 


Skulls. 

Right  middle 

fossa  longer 

(per  cent  of 

cases). 

Middle  fonse 

of  equal 

length  (per 

cent  of  cases). 

Left  middle 

fossa  longer 

(per cent  of 

cases). 

31 
43 
40 
50 
43 
38 
70 
50 
47 
83 

87 
21 
33 
12 
29 
60 
20 
40 
27 
22 

81 

14  adnltA,  whites,  males,  mesocephals 

86 

15  adults,  whites,  males,  brachycephals 

27 

8  adults,  whiter,  females,  dolicnocephals 

37 

7  adults^  whites',  females',  mesocephals 

29 

0  ikdiiltii,  u'hit^,  femaleif,  brachycepbalff , .  r  - 

17 

10  adults.  Indiana  males.  doUcJioceDhais 

lOi 

10  adults,  Indians,  males,  brachycephals 

10 

tS  R<1ii1ta  NAflTOMi.  TTiiLlMi  dnlinhooAnhRlH 

27 

9  adults,  Negroes,  females,  dolichocephals 

44 

Total  (llOskulls)        

44 

29 

27 

With  the  anterior  foss»  the  conditions  were:  Right  longer,  63.5;  equal,  20.5;  and  left  longer,  16  per 
cent. 

In  the  skulls  of  the  fetuses  and  j^oung,  and  in  those  of  anthropoid 
apes  and  other  mammals,  the  results  differ  from  those  in  human  adults. 
There  were  among: 

Length  of  middle  fossa  on  the  two  sides  in  human  fetuses^  etc. 


Skulls. 


40  human  fetuses  and  young . 

13  anthropoid  apes 

7  other  i 


The  riffht 

middle 

fossa 

longer. 

Per  cent. 
35 
69 

29 


MIddlft     I    The  left 


Percent. 

Percent. 

50 

15 

23 

8 

43 

29 
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These  figures  show  again,  as  did  similar  data  with  the  anterior  fossse 
(q.  v.),  that  in  the  fetuses  and  young  the  proportion  of  cases  where 
either  the  right  or  the  left  cavity  is  longer  is  much  smaller  than  in  the 
adults,  and  points  to  the  fact  that  irregularities  are  to  a  large  extent  of 
later  development  In  the  anthropoid  apes  I  find  a  higher  differen- 
tiation in  the  middle  fossae  than  in  the  human  young,  similarly  as  with 
.  the  anterior  cavities. 

The  actual  differences  between  the  middle  fossae  ranged  thus: 

Absolute  difference*  in  length  of  the  middle  fossx;  right  fowa  the  longer  in  caseg: 


Subjecto. 

0.6  mm. 

1  mm. 

1.5  mm. 

1 
2  mm.  2.5  mm. 

8  mm. 

3.6  mm. 

4  mm. 

Above 
4  mm. 

Human  ndnlts 

5 

.  1 

8 

1 

17 
9 
4 

1 

6 
2 
0 

0 

11 
2 

1 

0 

3 
0 
1 

0 

3 
0 
0 

0 

1 
0 
0 

0 

1 
0 
0 

0 

ol 

Human  fetuses  and  young. . 
Anthropoid  apes 

0 
0 

Monkeys  ana  other  mam- 
mals  

0 

a  6.5  mm. 
Absolute  differences  in  length  of  the  middle  fossse;  left  fossa  the  longer  in  oases: 


Subjects. 


Human  adults 

Human  fetuses  and  youner. . 

Anthropoid  apes 

Monkeys  and  other  mam- 
mals  


0.5mra. 


1  ram. 


1.6mm.  2  mm. 


a  5.6  mm. 


2.5mm, 


3  mm. 


3.6mm. 


I  4  mm. !  ^^i« 


4  mm. 


«1 
0 
0 


The  conditions  disclosed  by  the  above  figures  are  such  that  almost 
the  exact  words  which  were  used  in  describing  the  differences  in  the 
anterior  fossae  are  applicable.  In  this  case,  as  there,  the  range  of  dif- 
ferences is  somewhat  greater  with  the  right  fossa;  the  inequalities 
are  smaller  in  the  young;  they  show  a  range  of  fair  extent  in  the 
anthropoid  apes,  though  the  skulls  are  less  than  half  the  size  of  full- 
grown  human  crania,  and  they  are  very  small  in  the  monkeys  and 
other  mammals. 

The  form  of  the  skull  ma}"^  have  some  slight  connection  in  this  case 
with  the  differences  in  the  length  of  the  cavities.  In  three  of  the  series 
(white  females,  Indians,  negroes)  the  right  fossa  is  longer  than  the 
left  in  a  larger  percentage  of  the  doli(;hocephals  than  of  the  brachy- 
cephals  (in  dolichocephals  in  50,  70,  47  per  cent;  in  brachycephals, 
respectively,  in  33,  50,  and  33  per  cent  of  cases).  Race  may  also  be  a 
factor,  for  a  larger  proportion  of  cases  with  longer  right  middle  fossa 
is  found  among  the  Indians  than  in  any  of  the  other  series.  As  to  sex, 
no  influence  on  the  difference  between  the  lengths  of  the  two  middle 
cavities  is  apparent. 

A  comparison  of  the  inequalities  in  length  in  the  middle  with  those 
of  the  anterior  fossae  reveals  the  fact  that  these  disproportions  can  be 
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only  in  a  limited  number  of  cases  compensatory  in  nature;  in  a  large 
percentage  of  the  crania  there  is  no  trace  of  a  correlation.  The  fol- 
lowing conditions  exist  in  this  regard  among  the  human  adults: 

Per  cent 
of  cases. 

Anterior  f ossee  of  equal  length,  middle  fossae  of  equal  length 4. 3 

Anterior  foesse  of  equal  length,  right  middle  fossa  longer  than  left 10. 9 

Anterior  fossae  of  equal  length,  right  middle  fossa  shorter  than  left 5. 4 

Right  anterior  fossa  longer  than  left — 

middle  fossae  equal 20. 7 

right  middle  fossa  longer  than  left 29. 3 

right  middle  fossa  shorter  than  left 13. 0 

Right  anterior  fossa  shorter  than  left — 

middle  fossae  equal 4. 3 

right  middle  fossa  longer  than  left 8. 7 

right  middle  fossa  shorter  than  left 3. 3 

The  only  two  series  of  cases  where  a  compensation  between  the 
length  of  the  anterior  and  middle  fossa  of  the  same  side  may  exisit 
(that  is,  "the  right  anterior  fossa  longer  than  the  left — the  right  middle 
fossa  shorter  than  the  left,"  and  the  opposite)  embrace  only  13  and 
8.7,  in  total  21.7  per  cent,  or  about  one-fifth  of  all  the  skulls  exam- 
ined. On  the  other  hand,  a  greater  length  of  both  the  anterior  and 
middle  fossa  on  the  same  side  was  present  in  29.3  per  cent  (right  side) 
and  3.3  per  cent  (left  side),  in  all  32.6  per  cent,  or  almost  one-third,  of 
the  crania.  These  facts  show  that  the  dimensions  of  one  pair  of  the 
fossae  in  question  are  to  a  large  extent  independent  of  those  of  the 
other  pair,  which  make  it  plain  that  they  are  not  due  to  conditions 
inherent  in  the  bones  themselves,  but  to  those  pertaining  to  the  brain. 

The  relations  which  the  mean  length  of  the  two  middle  fossae  bear 
to  the  size  of  the  skull  are  indicated  in  the  figures  below.  As  with  the 
anterior  cavities,  the  size  of  the  skull  was  judged  from  the  mean  of  its 
greatest  length  and  breadth;  the  fossae  were  contrasted  with  the  great- 
est external  as  well  as  the  mean  ventral  length.  The  specimens 
selected  for  this  comparison  were  the  same  as  with  the  frontal  fossae 
on  a  similar  occasion. 


Arerage  relations  of  the  mean  length  of  the  two  middle  fossse  to  the  greatest  dorsal  and  mean 
ventral  Itngth  of  the  skuU  (each  of  these  diameters  being  each  taken  as  100)  f  in  the  largest 
and  smaliegt  skulls  of  the  series. 


Subject. 


Adults: 

White  males 

White  females 

Indian  males 

Neffroes,  both  sexes 


Number  of  spet-i- 
mens. 


In  the  largest 
crania— 


vs.  ex- 
ternal 
length. 


6  (2  of  € 
6  (2  of  c 
6  (3  off 
5(8ma1( 


V9.  in- 
ternal 
length. 


Number  of  speci- 
mens. 


2  of  each  series) 
'each  series) 
each  series) 
5  (S  males,  2femaleii) 


28.9 
27.7 
26.3 
27.4 


I 


1 


In  the  smallest 
crania— 


vs.  ex- 
ternal 
length. 


31.2  6  (2  of  each  series).... 
30.4,  6  (2  of  each  series) 

28. 8  li  6  (3  of  each  series)  . . . ' 

30.3  I  5  (3  males,  2  females).! 

-■' gitiznri  hy 


27.6 
29.6 
26.5 
28.5 


vs.  in- 
ternal 
length. 


29.9 
32.3 
28.6 


^28.5  31.0 

G^oogle 
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The  conditions  are  irregular.  The  length  of  the  middle  fossa  in 
the  smallest  skulls  exceeds  that  in  the  largest  specimens  among  the 
white  males  and  in  the  negroes;  in  the  white  females  the  facts  are  the 
reverse;  while  in  the  Indians  the  differences  are  immaterial.  Much 
larger  numbers  of  cases  would  probably  clear  up  the  matter;  as  it  is,  it 
is  necessary  to  reserve  conclusions. 

The  differences  in  the  absolute  and  relative  length  proportions  of 
the  middle  fossse  between  adults  and  young,  in  man  and  animals,  in  the 
sexes,  in  races,  and  various  forms  of  the  skull,  are  contrasted  in  the 
table  that  follows: 

Length  proportions  of  middle  fossse  in  relation  to  greatest  external  length  of  the  skulL 


subjects. 


Num- 
ber of 
skulls. 


Adults: 

White  males- 

Dollchocephals 

Mesocepbals 

Brachycephals 

White  females— 

Dolichocephals 

Mesocephals 

Brachycephals 

Indian  males— 

DolichocephalH 

Brachycephals 

N^roes— 

Male8,dolIcho-  and  mesoccphaU 

Females,  dolicho-  and  mesoce- 
pbals  


Fetuses  and  young 

White,  brachycephals 

Colored,  brachycephals 

Colored,  dolicho-  and  uicsocephals. 
Anthropoid  apes: 

Chimpanzees 

Orangs 

Gibbons 

Monkeys  and  lemurs: 

Macacus  pelops 

Cebus  hypokucus 

AlotuUa  &enicula 

Midas 

Lemur  varius 


Average 

dorsal 

maximum 

length  of 

skull. 


Average 

mean 
length  of 
the  two 
middle 


19.4 
18.7 
18.2 

17.8 
17.8 
17.8 

18.8 
16.9 

18.6 

17.7 

9.1 
7.9 
9.2 
9.7 

11.9 

11.9 

7.6 

8.2 
7.5 
7.0 
4.1 
6.0 


mm. 
54.9 
55.2 
55.9 

51.0 
52.4 
51.4 

52.5 
52.7 

53.6 

49.7 

26.2 
24.4 
26.6 
26.9 

38.5 
87.1 
24.2 

28.5 
24.0 
26.7 
15.2 
22.5 


Average 

relation  of 

the  length 

of  the 

fOASStO 

the  dorsal 
length  of 
the  skull. 


28.3 
29.4 
80.7 

28.6 
29.5 
29.8 

28.7 
31.2 

28.8 

28.1 

28.8 : 

80.7  , 
28.9  I 
27.8 

32.3 
8L1 
32.0 

34.7 
82.0 
86.8 
37.2 
37.5 


Average 
relation  of  I 

^^thT'Num- 

fOSSSBtO     !^J^.^ 

the  ventral  •"*** 
length  of 
the  skuU. 


81.9 

32.2  I 
33.9  , 

31.4  ' 
S3.0 

32. 0 

31.5  ; 

34.3  I 

31.9 

31.1  I 

30.2  I 
32.1 


34.8 
85.3 
33,2 

87.0  ' 

35.8 

43.8 

38.8 

42.4 


10 
14 

10 

10 
9 
5 

10 
10 


89 

9 
10 
20 

2 
6 

4 

1 

1 
1 

1 

1 


Contrar}^  to  what  was  witnessed  with  the  frontal  fossae,  the  middle 
cavities  in  the  human  3'oung  (particularly  in  the  dolicho-  and  mesoce- 
phalic  colored  fetuses)  show  somewhat  smaller  relative  proportions 
than  in  the  adults.  The  increase  in  their  relative  value  within  the 
series,  from  the  smallest  to  the  largest  fetuses,  is  very  irregular. 

In  anthropoid  apes  the  middle  fossoe  are  relatively  slightly  longer, 
in  the  monkeys  and  lemurs  decidedly  longer,  than  in  any  of  the  human 
series.     They  differ  most  widely  in  this  from  the  human  j'oung. 

In  sexes  the  relative  proportions  of  the  middle  cavities  differ  quite 
immaterially.     Neither  are  there  any  great  racial  differences,  though 
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it  should  be  noted  that  the  Indian  male  brachycephals  show  the  max- 
imum and  the  negro  dolichocephals  the  minimum  proportions. 

There  are,  however,  even  more  so  than  with  the  frontal  cavities 
(q.  v.),  differences  of  the  relative  length  of  the  middle  fossae  in  the 
different  forms  of  the  skull,  this  length  being  throughout  smaller  in 
the  dolichocephals  than  in  the  brachycephals,  while  with  the  raesoce- 
pbals  it  is  mostly  intermediar3\  Even  in  the  young  the  proportions 
are  higher  in  the  short  than  in  the  long  crania.  The  differences 
regarding  the  frontal  fossae  were,  it  will  be  remembered,  of  a  like 
nature,  though  seemingly  of  different  morphological  significance. 

The  correlation  of  the  middle  with  the  other  fossa?  will  be  dealt  with 
in  a  future  section. 

POSTERIOR  FOSS^:  CEREBRAL  PORTION. 

The  absolute  lengths  of  these  fossae  are  as  indicated  in  the  figures  that 
follow.  In  the  three  upper  lines  of  the  table  are  represented  only  those 
skulls  in  which  also  all  the  other  fossae  could  be  measured,  that  is, 
skulls  which  correspond  to  those  given  in  tables  of  absolute  measure- 
ments of  the  middle  and  frontal  cavities;  while  in  the  fourth  line  are  the 
lengths  of  all  the  pairs  of  the  postero-superior  fossae  in  the  skulls 
examined.     The  two  lines  of  figures  show  no  great  difference. 

PotUrioT  fo8»ve,  cerebral  pari:  Average  length  in  adults. 


Bace. 


Whites. 
Indians 


Whites,  all 
skulls  in 
which  the 
two  fossse 
coald  be 
measured... 


Males. 


Females. 


Dolichoceph-j^^^gph^l^ 


s 


mm.  I    mm, 

8L0  I      83.2 
|a(+2.2) 

(10)  i 

79.2  82.4 

l«(+3.2) 

(14] 

77.3  80.2 
"(+2.9) 

(20) 


(11) 
79.6 


81.8 
a(+2.2) 


80.5 


81.7 

•(+1.2) 


(19) 


78.8 


Brachveeph-  Dolichoceph- 1  Mesocephals. '  Bri^chvceph- 
als.  ai8.  I  aiH. 


2    1    ^ 


mm. 

(11) 


75.9  I      78.7  '  74.0 
a(+2.8) 


(10)  : 

73. 5         74. 1 
,«(+0.6 


80.4 

a(+2.1) 


(19) 


76.3         78.8 

;«(+!. 5) 


Right. 

Left. 

'Right. 

i    '1 

^       1    « 

i 

mm.  1    7nm. 
(5)     1 

74.0        77.8 
;"(+3.8) 

mm. 
(6) 
75.8 

mm. 

78.1 
«(+2.3) 

mm. 

mm. 

75.6 
«(+0.6) 

74.4  '      76.fi 

' 

|«(+2.2) 

(10) 

(9) 

1 

! 

73.8  1      76.8 
'«(+8.0) 

1 

76.0 

1 

78.  7     73. 6 

"(+2.7)1 

75.7 
"(+2.1) 

«  Difference  from  the  right  fossa. 


The  most  striking  feature  of  the  above  data  is  the  evidence  that  in 
all  the  groups  and  series  the  left  fossa  is  the  longer,  which  is  the 
reverse  of  what  was  observed  with  the  middle  and  especially" la^ili, the 
Proc.  N.  M.  vol.  xxxii— 07 13 
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anterior  canities;  and  the  differences  are  in  most  cases  very  decided. 
Individually,  the  cases  where  the  left  fossa  is  not  the  longer  are  in 
nearly  all  the  series  comparatively  infrequent,  namely: 

Length  of  postero-superior  fosm  on  the  two  sides  in  human  adulUs. 


Skulls. 


Right  poe- 

tero-superior 

fossa  longer 

(per  cent  of 

cases). 


Adults: 

Whites,  males— 

Dolichocephals 

Mesocephals 

Brachycephals 

Whites,  females— 

Dolichocephals , 

Mesocephals 

Brachycephals  ^ 

Indians,  males— 

Dolichocephals 

Brachycephals 

Negroes- 
Males,  dolichocephals 

Females,  dolicho-  and  mesocephals 


i     Left  pos- 
Fossfe  equal  |  tero-superior 
(percent of  I  fosna  longer 
1).         (percent  of 

0. 


65 
68 


80 
78 
Gi 

80 
50 

80 
60 


•  The  left  fossa  is  shown  to  be  the  longer  in  from  60  to  90  per  cent 
of  the  cases  in  the  various  series,  or  in  over  72  per  cent,  or  nearly 
three-fourths  of  the  crania,  if  we  take  all  the  130  skulls  together.  The 
middle  fossae,  it  was  seen,  showed  in  44  per  cent,  and  the  anterior 
cavities  in  63.6  per  cent,  an  excess  in  the  length  on  the  right  side. 

Among  the  human  young  and  the  anthropoid  apes,  and  in  other 
mammals,  the  conditions  were  as  follows: 

Length  of  postero-mperior  fossa  on  the  tvx>  sides  in  human  fetuses,  etc. 


Skulls. 


40  human  fetuses  and  young . . . 

13  anthropoid  apes 

7  monkeys  and  other  mammals 


Right 
postero- 
superior 

fossa 
longer. 


equal. 


Per  cent.  Per  cent.  Per  cenL 
17                  46  37 

15  ;  23  62 

43  14  I  43 


Left 
poetero- 
superior 

fossa 
longer. 


In  the  human  young  there  is  a  much  larger  percentage  than  in  adults 
of  postero-superior  fossae  of  equal  length,  showing  again,  as  with  the 
middle  and  anterior  cavities,  that  the  inequalities  are  often  of  later 
development.  In  the  present  case  this  seems  to  be  true  particularly  of 
the  excess  of  length  on  the  left  side.  In  the  anthropoid  apes  the  con- 
ditions are  not  much  different  from  those  in  human  adults,  which 
indicates  that  the  predominance  of  excess  of  length  in  the  left  postero- 
superior  fossa,  and  of  that  portion  of  the  cerebrum  which  enters  into 
it,  is  an  ancient  feature  which  has  not  been  acquired  and  has  scarcely 
been  modified  in  man.  Among  monkeys  and  lower  mammals  there 
seems  to  be  less  regularity  in  the  unevenness  of  the  postero-superior 
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cavities,  but  the  Dumber  of  cases  is  not  sufficient  for  any  definite 
conclusion. 

The  absolute  difference  in  the  length  of  the  two  posteix)-8uperior 
fossse  is  often  very  pronounced,  much  more  so  than  in  the  case  of  the 
frontal  and  middle  cavities.     It  ranged  as  follows: 


Abwluie  differences  in 

length  of  the  postero^superior  fos8«;  right  fosm 

the  longer  in  cases: 

Sobjectfl. 

0.5 
mm. 

1.0 
mm. 

1.6 
mm. 

2.0     2.6 
mm.  mm. 

3.0 
mm. 

3.5 
mm. 

4.0 
mm. 

4.5 
mm. 

6.0 
mm. 

5.5 
mm. 

6.0 
mm. 

6.5 
mm. 

7.0 
mm. 

Over? 
mm. 

Human  adults 

Human  fetuses  and 
young  

5 

1 
0 

1 

6 

5 

1 

2 

4 

0 
0 

4 

1 
1 

0 

3 

1 

1 

0 

2 

0 

1 

0 

0 

a  2 

Anthropoid  apes 

MonlLeys  and  other 
^amfn^-l"  ......... 

,          1 

|--,--,--- 

Adsolute  differences  in  length  of  the  posiero-superior  fosssp;  right  fossa  the  longer  in  cases: 


S-Olecta.          i^-^!^^. 

1.5 
mm. 

2.0 
mm. 

2.6 
mm. 

3.0 
mm. 

5 

1 
2 

3.5 
mm. 

4.0 
mm. 

12 

4.5 
mm. 

3 

5.0 
mm. 

4 

5.5 
mm. 

10 

6.0 
mm. 

5 

6.5 
mm. 

3 

7.0 
mm. 

2 

Over? 
mm. 

Human  adults 

Human  fetuses  and 

young 

Anthropoid  apes 

Monkeys  and  other 

mammals          ... 

0 

2 
0 

0 

14 

6 

1 

1 

7 

1 
2 

0 

7 

5 
1 

? 

12 

1 

1 

6 

62 

1 

1 

agmm. 


bl  of  8. 5  mm.;  1  of  11  ram. 


In  25  subjects,  it  is  seen,  the  inequality  in  the  length  of  the  two 
fosssB  exceeded  half  a  centimeter,  and  in  one  it  reached  11  millimeters. 

Those  figures  of  the  preceding  table  that  concern  human  adults  can 
be  more  conveniently  expressed  in  percentages,  thus: 

Posterior  superior  foesse  longer  by — 

0.5  to  2.0  mm.,  right  in  65.5  per  cent,  left  in  30.4  per  cent  of  vBsea. 
2.5  to  4.0  mm.,  right  in  17.2  per  cent,  left  in  38.0  per  cent  of  cases. 
4.5  to  6.0  mm.,  right  in  10.3  per  cent,  left  in  24.0  per  cent  of  cases. 
Above 6.0  mm.,  right  in    6.9  per  cent,  left  in    7.6  per  cent  of  cases. 

The  above  brings  out  clearly  a  predominance  of  the  minor  differ- 
ences in  that  category  of  cases  where  the  right  fossa  is  longer,  and  of 
the  greater  inequalities  in  the  larger  cla^s  of  cases  where  the  left 
fossa  exceeds  in  length.  Similar  conditions  were  noticed  with  the 
middle  and  the  anterior  cavities;  on  the  side  (in  both  these  instances 
the  right)  where  there  was  a  prevalence  of  longer  fossae,  there  were 
also  noticed  greater  actual  differences  in  length  from  the  opposite 
cavity,  and  the  reverse. 

The  influences  on  the  length  of  the  two  postero-superior  f oss®  of 
skull-form,  sex,  and  race  are  not  clearly  defined;  the  question  might 
possibly  be  settled  by  much  larger  series  of  skulls. 

A  comparison  of  the  length  of  the  postero-superior  fosssB  with  the 
combined  length  of  the  middle  and  anterior  cavities  shows  that  fre- 
quently the  greater  length  of  one  of  the  former  stands  in  what  is  in 
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all  probability  compensatory  relation  with  the  latter.     The  following 
conditions  existed  in  this  regard  among  the  human  adults. 

Per  cent 
of  casM. 

Anterior  (a) -f- middle  (m)  fossae  of  equal  length,  poetero-superior  (/>«)  fossse  of 

equal  length 0 

a-\-m  of  equal  length,  right  p«  longer  than  left 1.1 

a+wi  of  equal  length,  right  ps  shorter  than  left 7. 6 

Right  a-^-m  longer  than  left,  p«  equal 2.  2 

Right  a-\-m  longer  than  left,  right  ps  longer  than  left 12. 0 

Right  a  +  m-longer  than  left,  righips  shorter  than  left 56. 5 

Right  a-\-m  shorter  than  left,  pB  equal 4.3 

Right  a -h  wi  shorter  than  left,  right  ps  longer  than  left 6. 5 

Right  a-{-m  shorter  than  left,  right  ps  shorter  than  left 9. 8 

In  63  (56  +  6.6)  per  cent  of  the  cases  the  length  of  the  postero- 
superior  fossa  stood  in  an  apparently  compensatory  relation  to  the  joint 
length  of  the  two  other  cavities  of  the  same  side.  A  certain  propor- 
tion of  this  number  of  cases,  very  probably  the  majority,  represents 
a  true  compensation,  the  rest  being  due  to  conditions  inherent  in  the 
posterior  foss8B  themselves  or,  more  properly,  in  peculiarities  of  those 
portions  of  the  cerebrum  which  fill  them.  In  2  1.8  (right  12,  left  9.  8) 
per  cent  of  the  skulls  the  postero-superior  fossa  on  one  side  was 
longer,  notwithstanding  the  fact  that  the  sum  of  the  length  of  the  mid- 
dle and  anterior  cavities  on  the  same  side  was  also  longer  than  tliat  on 
the  opposite  side.  In  several  of  these  cases  all  the  three  cavities  on 
the  same  side  were  individually  longer  than  those  on  the  other  side  of 
the  same  skull.  In  no  case  among  the  92  adult  human  crania  were  all 
the  three  fossae  of  one  side  exactly  equal  to  those  opposite.  The  ten- 
dency to  a  greater  length  of  the  left  postero-superior  fossa  is  very 
pronounced.  It  accompanies,  in  the  skull,  and  is  the  main  manifesta* 
tion  of,  the  prevalent  greater  length  of  the  left  cerebral  hemisphere. 

The  relations  born  by  the  mean  length  of  the  postero-superior  fossae 
to  the  size  of  the  skull,  the  latter  judged  as  before,  from  the  mean  of 
its  greatest  length  and  breadth,  are  indicated  beneath,  the  specimens 
represented  being  the  same  as  with  the  frontal  and  middle  fossai  on 
the  occasion  of  similar  comparison. 

Average  relation  of  the  mean  length  of  the  tivo  postero-superior  foMX  to  the  greatest  dorsal  and 
mean  ventral  length  of  the  skull  {each  of  these  diameters  being  taken  as  100)  in  the  largest 
and  smallest  skulls  of  tht  series. 


Skulls. 


In  the  largest  crania. 


No.  of 
speci- 
mens. 


r«.  exter- 
nal length. 


Adults: 

White  males 

While  females 

Indian  male.s 

Negroes,  both  sexes . 


43.2 
42.9 
43.8 

41.7 


In  the  smallest  crania. 


vs.  inter- 
nal length. 


46.9 
47.2  I 
47.9  ' 

46.2iti 


No.  of 
speci- 
mens. 


r«.  exter- 
nal length. 


43.1 
43.0 


edbyiiOO^l^ 


vs.  inter- 
nal length. 


46.8 
46.7 
47.3 
47.9 
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No  regular  or  substantial  difference  is  apparent.  There  is  no  com- 
pensation in  this  regard  between  the  postero-superior  and  the  anterior 
cavities,  which  latter,  it  will  be  remembered,  are  relatively  shorter 
in  the  largest  than  in  the  smallest  crania. 

The  absolute  and  relative  length  proportions  of  the  postero-superior 
f ossee,  contrasted  between  adults  and  young,  man  and  animals,  sexes, 
races,  and  in  the  main  cranial  forms,  are  presented  in  the  following  table : 

Length  proportions  of  postero-superior  fossss  in  relation  to  greatest  external  length  of  the  skuU, 


Subjects. 


Num- 
ber of 
skulls. 


Adults: 

Whites,  males— 

Dollchocephals 

Mesocephals 

Branhycephals 

Whites,  females— 

Dollchocephals 

Mesocepbals 

Brachycephals 

Indians,  males— 

Doliehocephals 

Brachycephals 

Negroes- 
Males,   dolicho-   and     meso- 
cephals  

Females,  dolicho-  and  meso- 
cephals   


Hnman  fetuses  and  young. 
Anthropoid  apes: 

Chimpanzees 

Orangs 

Gibbons 

Monkeys  and  lemurs: 

Mcuxicus  pdops 

Oebus  hypoUuctU! 

Alouata  senicula 

Midaa 

Lemur  varius 


AvPMire       Average 

maximum  *ii  **^    "' 
Tength^,^?«^,SS^ 
«»^«»-        JfoTfoX: 

I 


19.4 : 

18,7  I 
18.2  ' 

17.8 
17.8 
17.8 

18.3 
16.9 


18.6 

17.7  I 

9.1  I 

11.9 
11.9 
7.5 

8.2 
7.5 
7.0 
4.1 
6.0 


mm. 
82.1 
80.7 
77.3 

75.9 
76.9 
75.3 

80.8 
73.8 


78.7 

75.5 

41.1 

49.8 
51.0 
30.8 

32.5 
28.0 
24.5 
16.5 
17.3 


Average 
relation  of 
the  length 
of  the  los- 
stetothe 

dorsal 
length  of 
the  skull. 


42.4 
43.0 
42.4 

42.6 
43.3 
43.5 

44.2 
43.6 


42.4 

42.7 

44.5 

41.7 
42.8 
40.7 

39.6 
37.3 
35.0 
40.2 
28.7 


Average 
relation  of 
the  length 
of  the  fos- 
ssetothe 

ventral 
length  of 
the  skull. 


45.9 
46.0 
46.4 

45.8 
46.8 
47.4 

48.5 
48.0 


46.7 

46.9 

46.9 

45.0 
48.5 
42.8 

42.2 
41,8 
41.7 
42.0 
82.5 


Num- 
ber of 
skulls. 


10 
14 
10 

10 
9 
5 

10 
10 


13 

8 


The  average  relative  proportions  of  the  postero-superior  cavities 
differ,  it  is  seen,  but  little  between  human  adults  and  the  young;  taken 
as  a  whole,  the  middle  fossae  presented  a  moderate,  the  frontal  cavities 
a  marked,  diversity  at  the  two  periods  of  life.  If  we  compare  the  rela- 
tive proportions  of  the  postero-superior  fossae  in  the  smallest  fetuses 
of  the  series,  namely,  in  those  where  the  vertex-breech  length  was  less 
than  20  cm.  with  those  where  it  was  above  that,  we  find  somewhat 
different  conditions,  as  shown  in  the  following  table: 


Case. 

Vertex-breech 
length  in  centi- 
meters. 

Relation  of  the  mean  length 
of  the  postero-superior  fos- 
sae to  the— 

dorsal  length 
of  the  skull. 

mean  ventral 

length  of  the 

skull. 

1 
2 
3 
4 
5 
6 

6.2 
8.3 
15.9 
17.4 
17.6 
19.9 

83.3 
41.7 
37.6 
40.6 
37.6 
44.7 

42.4 
47.2 
40.4 
44.8 
40.9 
46.4 
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The  relation  to  the  dorsal  length  of  the  skull  is  in  these  cases  proba- 
bly the  more  reliable,  as  the  ventral  length  can  easily  and  imperoepti- 
bly  be  augmented  a  little  by  the  relaxation  of  the  bones  consequent 
upon  the  removal  of  the  parietals,  which  constituted  the  method  of 
opening  the  small  skulls.  However,  compared  to  either  the  external 
or  internal  cranial  length,  the  fossae  are  in  the  majority  of  the  cases 
shown  to  be  smaller  than  during  later  development.  In  fetuses  in 
which  the  vertex-breech  length  is  above  20  cm.  the  relative  dimen- 
sions of  the  fossse  are  much  more  like  those  in  adults,  showing  that 
the  attainment  of  their  full  relative  length  takes  place  very  early. 

In  anthropoid  apes,  monkeys,  and  lemur,  with  the  sole  exception  of 
the  orang,  the  postero-superior  cavities  are  relatively  shorter  than  in 
human  adults,  agreeing  in  this  respect  with  what  exists  in  the  earlier 
stages  of  fetal  life  in  man.  The  proportions  are  particularly  low  in 
the  lemur. 

No  definite  difference  in  the  relative  length  of  the  postero-superior 
cavities  appears  in  the  sexes.  Among  races,  they  are  longest  in  the 
Indian,  the  whites  and  negroes  being  near  alike.  As  to  the  main 
cranial  forms,  among  whites  the  foss®  are  in  both  sexes  in  the  average 
slightly  longer  in  the  meso-  than  in  the  dolichocephals,  and  still  longer 
in  the  brachycephals,  while  among  the  Indians  and  the  young  it  is  the 
fossae  in  the  dolichocephals  that  are  slightly  longer.  The.  differences 
in  this  respect  are,  however,  throughout  too  small  to  be  of  much  sig- 
nificance; besides,  individual  exceptions  are  numerous  in  all  the  series. 

THE  THREE  CEREBRAL  FOSS^  CONSIDERED  TOGETHER. 

The  sum  of  the  lengths  of  the  three  cerebral  fossae  on  each  side  shows 
this  interesting  distribution : 


Sum  of  lengths  of  cerebral  fossss. 


Subjects. 


Whites,  males: 

Dolichocephals 

Mesocephals 

Brachycephals , 

Whites,  females: 

Dolichocephals , 

Mesocephals 

Brachycephals 

Indians,  males: 

Dolichocephals 

Brachycephals 

Negroes,  males: 

Dolicho-  and  mesocephals  . 
Negroes,  females: 

Dolicho-  and  mesocephals  . 

Human  fetuses  and  young 

Anthropoid  apes 

Monkeys  and  lemur 


No.  of 
cases. 


a-hm+ps. 


RIffht 
side. 


Cfn. 

18.9  ; 

18.7  , 

18.1  ' 

17.4  I 

17.9  I 

17.6  I 

17.9  I 
"  17.3 

18.2 

17.5 

9.55  I 

11.3  I 

6.9  I 


Left 
side. 


19.0 
18.8 
18.4 

17.6 
l&O 
17.5 

18.1 
17.1 

18.4 

17.5 
9.5 

11.8 
6.9 


[a,  anterior;  m,  middle;  p«,  PO«tero-superi^^||^(^ qqq[c 
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In  seven  of  the  ten  series  of  human  adults  the  average  of  the  sum 
of  the  lengths  of  the  three  cerebral  f osssb  on  the  left  exceeds  that  of 
the  right  side  by  from  1  to  3  millimeters.  There  is  therefore  a  clear, 
though  small,  excess  of  fossal  length  on  the  left  in  the  mass  of  human 
adult  crania.  In  two  series  the  averages  are  equal ;  while  in  one 
series,  the  brachy cephalic  Indians,  an  excess  (2  mm.)  is  shown  for  the 
right  side.  In  the  human  young,  anthropoid  apes,  and  monkeys,  the 
difference  in  the  averages  are  nil,  or  not  exceeding  half  a  millimeter. 

Individually  the  sum  of  the  lengths  of  the  three  fossre  on  each  side 
was  as  follows  : 

Combined  length  of  cerebral  fossa  on  the  two  sides. 


Subject*. 


>Vliite8,  males: 

Dolichocephals 

Mesocephals 

Brachycephals 

Whites,  femalefl : 

DoHchocephals 

Hesocephala 

Brachycephals 

Indians,  males : 

DoHchocephals 

Brachycephals 

Negroes,  males : 

Dolicho-  to  mesocephals . 
Negroes,  females : 

Dolicho-  to  mesocephals.. 

Human  fetuses  and  young. . . 


Anthropoid  apes 

Monkeys  and  lemur., 


Rlghta+»n  + 
than  hSf  ?n- 

YA\\le^  In— 

Percent. 
14 
86 
45 

Percent. 

21 

0 

0 

0 
33 
50 

20 
0 
17 

^ 

0 
20 

21 

14 

40 

0 

50 

25 

46 

1 

23 
17 

Left  a+in+p« 
longer  than 
right  in— 


Percent 


64 
64 
65 

80 
66 
83 

70 
20 

64 

60 

25 

81 
S3 


[a,  anterior;  m,  middle;  p«,  postero-superior  fossa.] 

These  figures  reveal  several  facts  of  some  importance.  Among  the 
human  adults  the  brachycephals  show  all  through  a  remarkably 
greater  proportion  of  larger  fossal  length  on  the  right  and  smaller  on 
the  left  side  than  the  mesocephals,  and  especially  the  dolichocephals. 
And  similarly  large  percentage  of  longer  right  fossal  length  exists  in 
the  human  young,  the  anthropoid  apes,  and  the  monkeys  and  lemur. 
Sex  shows  no  particular  difference,  and  the  influence  of  race  is  small, 
if  any.  The  brachycephals  stand  in  this  feature  decidedlv  nearer  the 
human  young  and  the  other  primates  than  man,  than  the  dolichoceph- 
als. It  is,  of  course,  possible  that  the  prevalence  of  a  greater  fossal 
length  on  the  right  side  is  due  to  different  causes  in  these  several 
groups,  but  more  likely  there  is  some  relation  in  these  phenomena. 
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The  actual  differences  in  the  combined  fossal  length  ranged  thus: 

AvteruYTy  viUUiley  and  poHiero-iaiperior  fossir  Iwiger  than  the  mme  of  the  opposite:  stde. 


Subjects. 


Human  adults.i 

Right  longer «.:a»cB 

I^ft  longer do 

Human  young: 

Right  longer do 

Left  longer do — 

Anthropoid  apes: 

Right  longer do — 

Left  longer do 

Monkeys  and  lemur: 

Right  longer do  — 

Left  longer do — 


0.5 
mm. 

0.1 
mm. 

1.5 
mm. 

2.0 
mm. 

2.5 
mm. 

3.0 
mm. 

3.5 
mm. 

4.0. 
mm. 

4.5. 
mm. 

5.0. 
mm. 

5.5. 
mm. 

6.0. 
mm. 

Above 
6.0. 
mm. 

8 
6 

,5 
6 

I 
4 

0 

8 

2 
2 

0 
6 

1 
1 

4 
5 

2 

1 

2 
5 

1 
2 

1 
0 

«2 

4 
3 

7 
3 

2 

1 

6 

1 

2 

1 

0 

1 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

1 

4 

1 

1 
1 

1 

1 

1 1 ...: 

1 

3 

1 

1 

I 

0 

1 

1 

« 1  =  6.6  mm.;  1=7  mm. 


ftl  =  6.5mm.:  1=8  mm.:  l<=12mm. 


The  greatest  of  the  differences  among  the  human  adults  are  on  the 
left  side;  also  the  proportion  of  cases  with  large  differences  is  greater 
where  the  left  combined  fossal  length  is  greater.  In  the  human  young 
the  differences  are  smaller,  showing  that  the  peculiarity  is  to  quite  a 
large  degree  of  later  development,  which  agrees  with  what  was 
observed  with  all  the  individual  cavities.  In  anthropoid  apes  and 
monkeys  the  differences  are  relativ^ely  small,  exceeding  in  no  case  2 
millimeters. 

It  remains  to  show  how  the  combined  fossal  length  agrees  with  the 
greatest  ventral  length  of  the  skull  of  the  same  side.  The  succeeding 
table  gives  the  averages  of  the  right  and  left  ventral  antero-posterior 
diameters  in  human  adults.  It  will  be  seen  that  here  also,  as  with  the 
a  +  VI  -\-  ps  length  the  left  diameter  preponderates  in  the  mass  of  the 
specimens,  and  it  will  also  be  noticed  that  in  the  white  bi*achycephals 
there  is  scarcely  any  difference,  while  in  the  white  dolichocepbals, 
both  male  and  female,  the  inequality  is  pronounced. 

Ventral  antero-posterior  maximum  diameter  of  the  skull. 


Males. 

Females. 

Subjects. 

Dolirhoceph- 
als. 

Mesocephals. 

Brachyceph- 
als. 

Dolichoceph- 
als. 

Mesocephals. 

Brachyceph- 

Right. 
Left. 

bo 

i 

3 

lj_ 

1  cm. 
(7) 
16.3 

i 

cm. 
(7) 
16. 6 

"(+0.3) 

Right. 
Left. 

s 

i 

Whites 

Indians 

cm.        cm. 

m     (8) 

17.5  17.7 
«( +0. 2) 

(10)     '  (10) 

16.6  16,7 

cm. 

(12) 
17.23 

cm. 
(12) 
17.27 
a(+0.04) 

cm. 

(9) 
16.7 

(10) 
15. 3 

cm. 

(9) 
16.7 

«(  +  -0) 

(10) 
15.4 
"(-f-0.1) 

cm. 
(6) 
16.4 

cm. 
(6) 
16.5 
«( +0. 1) 

E 

cm. 

16.95 
a(-H).5) 

Negroes 

a(+0.1) 

(13)        (13) 
16.7         16.8 
«(+0.1) 

1 

(7) 
16.2 

a(-O.l) 

7C 

oog 

[e- 

1 

a  Difference  from  the  length  on  the  right  side. 
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After  individual  comparison,  in  the  human  adult,  it  is  found  that  the 
relations  of  the  combined  fossal,  and  the  ventral  length,  are  as  follows: 
Both  measurements  are  alike  on  the  two  sides"  in  14.7  per  cent  of 
cases.  Both  measurements  are  longer  on  the  same  side  in  62.7  per 
cent  of  cases.  One  of  the  measurements  is  equal  on  the  two  sides, 
the  other  unequal,  in  22.7  per  cent  of  cases. 

The  instances  where  the  measurements  agree,  either  in  that  each 
is  equal  on  the  two  sides  of  the  skull,  or  in  both  being  longer  on  the 
same  side  of  th3  skull,  constitute  nearly  four-fifths  of  the  cases,  so 
that  agreement  between  the  a+7n+p8  length  and  the  greatest  ventral 
length  on  each  side  may  be  said  to  be  almost  general.  Of  the  excep- 
tions only  a  few  are  marked.  The  highest  discrepancy  was  a  7  mm. 
difference  in  favor  of  the  right  combined  fossal  length  in  a  case  where 
the  ventral  lengths  were  equal. 

The  interrelation  of  the  three  cerebral  cavities,  shown  hitherto  only 
mdirectly  and  incompletely,  can  be  further  brought  out  by  comparing 
the  lengths  of  the  individual  cavities  with  the  sum  of  the  lengths  of 

the  three,  thus:        Igpgth  of  a^  fossa X 100         The  results,  which  can 

length  of  a+7n+ps^0998d 
be  termed  indexes,  and  are  convenient  for  collation,  are  given,  with 
three  columns  of  supplemental  comparisons,  in  the  table  below. 

o  Differences  up  to  one  millimeter  between  the  whole  right  and  left  side  being 
diflregarded,  as  a  possible  error  can  not  in  such  cases  be  excluded. 
^That  is,  of  anterior  and  middle  and  postero-superior  foBSse. 
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Indexes  showing  the  interrelation  of  the  cranial  (cerebral)  fosste. 


Subjects. 


Num- 
'  berof 
.skulls. 


Index  a  of  an- 
terior fossa. 


and 


Adults: 

Whites,  males— 

Dolichoeephals. 

Me-socephals 

Brachycephals . 
Whites,  females— 

Dolichoeephals . 

Mesocephals  — 

Brachyeephals., 
Indians,  males— 

Dolichoeephals.. 

Brachyeephals . 

Males,  dolieho- 

mesoeephals , 

Females,  dolicho  and 

mesocephals 

Fetuses  and  young 

Anthropoid  apes: 

Chimpanzees 

Gorilla 

Orangs , 

Gibbons 

Monkeys,  etc.: 

Ounocephalus 

MacacuB  pelops 

Cebu»  hypoleucus 

Mycetes 

Alouata  saiietUa 

Midas 

Ijcmur  variuf ,  — 

IJrsus  americanuf 

Deer 

rig 


14  28.1  27.4 

11  '  27.9  27.1 

11  ■  27.7  26.8 

5  I  28.0  j    27.1 

6  28.2  27.6 
6  27.9  I    27.5 


Index ^  of 
middle 
fossa. 


Index  <?  of 
the  cere- 
bral part  of 
the  poste- 
rior fossa. 


o 

-s 

-0-B 


PES 


29.0'  28.8 
29.5  .  29.3 
30.5  I  30.6 

29.5  28.6 
29.4  29.0 
29.3     29.3 


10 
10  ' 


26.1 
26.44; 


25.7 
26.37 


14       28.2 


51 
40 

2I 

1 
6 
4 

1 

1 
1 
1 

1 

i 
1 

1 
1 
1 


29.1 
29.7 

31.1 
27.7 
29.4 
33.2 

28.6 
32.8 
31.1 
31.3 
31.7 
28.9 
35.6 

? 

? 


27.2 

28.0 
29.4 

30.2 
27.1 
28.9 
38.2 

? 

32.4 
30.7 

? 

31.1 
29.2 
35.8 

? 

? 


29.7 
31.1 


28.4 
27.7 


31.2 
30.1 
29.7 

32.4 
31.7 
31.8 
35.4 
35.9 
33.3 
36.3 

? 

? 

? 


28.7 
30.3 


29.1 


28.3 
27.5 


42.9 
42.6 
41.9 

42.5 
42.4 
42.8 

44.1 
42.5 


42.5 


42.4 
42.5 


30. 4     38. 3 

29.6  I  41.1 

29.7  40.5 
29. 1     37. 1 


? 
31.8 
32.0 

? 
34.5 
34.8 
36.6 


39.0 
35.6 
37.1 
88.3 
32.4 
87.8 
28.2 
t 

7 
? 


43.8 
43.6 
42.6 

44.1 
43.5 
43.2 

46.7 
43.6 


48.7 

48.7 
43.1 

39.4 
43.8 
41.4 
87.7 

? 
36.3 
37.3 

7 
34.5 
36.0 
27.6 

7     , 

?     1 


104 

107  ! 
112 

105  I 
106 

106  , 

113 
116 


105 
99 


99 
111 
103 


118 
97 
103 
113 
112 
117 
102 
105 
90 
84 


S   DO 

t% 

-    » 

(d 

*    0 

v^». 

s~ 

•c 

"Cfeji 

%.« 

S.cl 

s^^ 

5  3S5 

JL-C  fl 

m 

|se 

m 

150 

152 

146 

151 

138 

146 

149 

153 

147 

151 

147 

151 

I 


164 
140 


147 

152 
155 

127 
138 
137 
127 

120 
114 
116 
94 
95 
108 
76 


168 

V& 


151 

161 
150 

126 
146 
139 
119 

128 
112 
118 
100 
100 
117 


[o=length  of  anterior  fossa:  m=:length  of  middle  fossa;  p«=length  of  postero-superior  fossa.] 

q    g  X  100  fc  m  X  100  e  ps  X  1,00 

afm+jM  a-ff»+p«  a+in+p# 

dMean  length  of  anterior  fossse=100.    «Mean  length  of  middle  fofBte»100.    /Mean  length  of  a 
anterior  and  to,  middle  fofssee  (^^-!'?)=100. 

The  middle  fossae  are,  it  is  seen,  longer  than  the  anterior  ones  in  a 
large  majority  of  the  series;  they  are  shorter  than  the  anterior  cavi- 
ties in  the  negro  females,  the  fetuses  and  young,  the  chimpanzees, 
gibbons,  and  the  macaque.  The  longest  middle  fossae  in  relation  to 
the  anterior  ones  exist  in  the  Indians,  gorilla,  and  several  of  the  mon- 
keys, while  the  shortest  are  found  in  the  pig,  the  gibbons,  and  the 
human  fetuses  and  young. 

The  length  of  the  postero-superior  cavities  approximates  one  and  a 
half  times  that  of  the  anterior  fossae  in  all  the  series  of  human  skulls; 
it  is  somewhat  less  in  the  anthropoid  apes,  much  less  in  most  of  the 
monkeys,  and  least  (only  three-fourths  of  the  length  of  the  anterior 
cavities)  in  the  lemur. 

More  simplified  data  are  obtained  by  a  comparison  of  the  length  of 
the  postero-superior  fossae  to  the  mean  of  the  lengths  of  the  anterior 
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and  middle  cavities.  It  is  seen  that  the  former  exceed  the  latter  in 
the  proportion  of  143-163  to  100  in  the  human  crania,  as  119-146  to 
100  among  the  anthropoid  apes,  as  100-128  to  100  among  the  monkeys, 
and  only  as  77  to  100  in  the  lemur.  The  highest  proportion  among 
the  human  series  (163  to  100)  is  found  in  the  Indian  male  dolicho- 
cephals,  the  smallest  (146  to  100)  among  the  white  male  brachycephals 
and  (150  to  100)  in  the  young.  Among  anthropoid  apes  the  highest 
proportion  (146  to  100)  exists  in  the  gorilla,  the  smallest  (119  to  100) 
in  the  gibbons;  while  among  the  monkeys  similar  extremes  are  repre* 
sented  by  the  baboon  (128  to  100)  and  by  the  mycetes  and  alouata  (100 
to  100).  It  is  striking  how  much  zoological  sequence  there  is  in  the 
distribution  of  these  particular  results  of  comparison.  The  position 
of  the  Indians,  however,  seems  anomalous. 

The  indexes  show  many  characteristics  of  the  fossae  which  have 
already  been  brought  out  in  the  comparisons  of  the  length  of  the 
cavities  with  the  lengths  of  the  skull.  To  avoid  repetitions  and  a 
possible  confusion,  these  features  are  relegated  to  the  general  sum- 
mary. 

THE  POSTBRO-INFERIOR  OR  CEREBELLAR  FOSS^. 

The  absolute  average  length  of  the  cerebellar  fossae  in  the  various 
series  of  human  adults  is  as  follows: 


Po9terior  fossafy  cerebellar  portioiv  Average  length  in  adults. 


Males. 

Females. 

Subjecta. 

Dolichoceph-|^^^^p^,^ 

Brachvceph- 

Dolichoceph- 
als. 

Mesocephals.  B'^^Jf^c^P**- 

1 

i 

1 

43 

1 

4J 

1 

5          -1 

« 
s 

Whites 

mm. 

mm. 
a(-0.9) 

<>(-0.7) 

«(+1.0) 

mmi 
(19) 
62.6 

mm. 

«(+0.1) 

mm. 
(10) 

mm. 
a(-O.I) 

a(-0.2) 

mm. 

mm. 
a(-O.l) 

mm. 

mm. 

fl(-0.4) 

mm. 

(9) 

69.8 
a(+0.1 

Negroes 

(10) 
60.0 

a(-0.6) 

' 

a  Differences  from  the  right  fossae. 

The  right  cavity,  it  is  seen,  exceeds  the  left  in  length  in  a  pronounced 
manner  in  the  white  and  Indian  male  dolichocephals,  and  a  little  less 
so  in  two  of  the  female  series,  but  is  decidedly  smaller  in  the  male 
negro.  In  the  bi'achycephals  the  differences  are  throughout  imma- 
terial. It  is  plain  that  correlation  between  the  cerebellar  and  pos- 
terior cerebral  cavities,  if  it  exists  at  all,  is  very  limited.  During  the 
measuring  in  whites  it  was  very  often  noticed  that  the  groove  and 
ridges  of  the  lateral  sinus  on  the  left  side  were  lower  than  those  on 
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the  right,  but  this  was  not  always  associated  with  a  smaller  length  of 

the  left  postero-inferior  fossa. 

In  detail  the  differences  in  the  cerebellar  cavities  were  distributed 

thus: 

Length  of  posUro-inferior  fossa  on  the  two  sides. 


Skulls. 


Adults: 

Whites,  males— 

Dollchocephalfl 

Mesocephals 

Brachycephals 

Whites,  females— 

Dolichocephals 

Mesocephals 

Brachycephals 

Indian,  males— 

Dolichocephals 

Brachycephals 

Negroes- 
Males,  dolicho-  and  mesocephals  . . 
Females,  dolicho-  and  mesocephals 

Human  fetuses  and  young 

An  thropoid  apes 

Monkeys  and  lemur 


Right  cere- 
bellar fossa 
longer  (per 
centol 


Fossae  equal 
(per  cent 
of  cases). 


Left  cerebel- 
lar fossa 
longer  (per 
cent  of 

cases). 


37 
42 

50 
3S 

38 

20 
49 

60 
30 
36 
47 
40 


The  results,  so  far  as  the  human  adults  are  concerned,  agree  in  gen- 
eral with  those  shown  by  the  first  table  of  this  part  of  the  paper. 
There  is  a  larger  proportion  of  longer  fossas  on  the  right  than  on  the 
left  side  in  the  white  and  Indian  male  dolichocephals,  and  smaller  in 
the  male  negroes.  Greater  numbers  of  crania,  particularly  brachy- 
cephalic,  would  have  been  very  desirable  in  this  connection.  In  the 
human  young,  anthropoid  apes,  and  monkeys  are  seen  relatively 
small  percentages  of  longer  right  fossa,  with  larger  percentages  of 
longer  left  fossa  and  of  equal  cavities.  Comparing  the  conditions 
found  in  the  human  young  with  those  in  adults,  it  is  seen  that  in  a 
large  proportion  of  cases  the  excess  in  length  in  the  right  cerebellar 
fossa  takes  place  after  fetal  life  has  been  completed. 

The  absolute  differences  in  length  of  the  two  cerebellar  cavities 
were  in  some  of  the  skulls  quite  marked,  but  on  the  whole  were  less 
than  those  of  the  postero-superior  fossse.     They  ranged  as  follows: 

Absolute  differences  in  length  of  the  cerebellar  fossx;  right  fossa  the  longer  in  cases: 


Subjects. 


Human  adults 

Human  fetuses  and  young 

Anthropoid  apes 

Monkeys  and  other  mammals. . . 


13 


I 


Digitized  by  LjOOQ IC 


1I0.W21.         MEASUREMENTS  OF  CRANIAL  F0SSjE—HRDLI6kA. 


205 


Absolute  differences  in  length  of  the  cerebellar  fossss;  left  fossa  the  longer  in  cases: 


Subjects. 


< 


Hnman  adolts 

Haman  fetuses  and  young ... 

Anthropoid  apes , 

Monkeys  and  other  mammals 


a2 


a  1=5.5  mm.;  1=11  mm. 

In  human  adults  the  scales  of  inequalities  are  very  nearly  alike;  in 
the  fetuses,  and  to  a  lesser  extent  in  the  apes,  the  diflferences  on  the 
left  side  are  more  pronounced  than  those  on  the  right. 

The  relation  between  the  mean  length  of  the  cerebellar  fossae  and 
the  size  of  the  skull  (estimated  on  the  base  of  the  mean  of  the  greatest 
ci-anial  length  and  breadth)  is  indicated  in  the  next  table,  the  skulls 
represented  being  the  same  as  with  the  cerebral  fossae  in  similar 
comparisons: 

A  verage  relation  of  the  mean  length  of  the  two  postero-inferior  ( cerebellar)  fossse  to  the  greatest 
dorsal  and  mean  ventral  length  of  the  skull  {each  of  these  diameters  being  taken  as  100)  in 
tfie  largest  and  smallest  skulls  of  the  series. 


Num- 
ber of 
speci- 
mens. 

In  the  largest  crania— 

1 

1  Num- 
1  berof 
speci- 
mens. 

In  the  smallest  crania— 

Subjects. 

V8.  external 
length. 

V8.  internal 
length. 

vs.  external 
length. 

t;«.  internal 
length. 

Adults: 

White  males 

6 
6 
6 
5 

33.4 
83.6 
35.5 
82.8 

36.2 
36.9 

6 
6 

34.1 
34.5 
35.0 
85.7 

37  0 

White  females 

37.6 

Indian  males 

88.8   '           6 
86.3   1           •*> 

37.9 

Negroes,  both  sexes 

38.8 

1 

Except  in  the  Indian  males,  the  fossae  in  the  smallest  crania  are  in 
all  the  groups  relatively  longer  than  those  in  the  largest  skulls  of  the 
series,  which  means  that  the  cerebellum  increases  in  length  in  a 
slightly  lower  ratio  than  the  skull.  It  is  rather  remarkable  that  the 
negroes  show  in  this  respect,  as  on  many  former  occasions,  nearer  the 
whites  than  the  Indians,  while  in  many  external  features  of  the  skull 
the  Indians  are  intermediarv  between  the  two. 
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The  absolute  and  relative  length  proportions  of  the  cerebellar  fossee, 
contrasted  between  adults  and  young,  man  and  animals,  sexes,  races, 
and  in  the  main  cranial  forms,  are  as  follows: 

Length  proportions  of  postero-inferior  fossae  in  relation  to  greatest  external  and  mean 
internal  length  of  the  skull. 


Subjects. 


Num- 
ber of 
skulls. 


Adults: 

Whites,  male»— 

Dolichocephals 

Mesocephals 

Brachycephals 

Whites,  females— 

Dolichocephals 

Mesocephals 

Brachycephals 

Indians,  males— 

Dolichocephals 

Brachycephals 

Negroes: 

Males,  dolicho-  and  mesocephals. . 
Females,  dolicho-  and  mesocephals 
White  fetuses  and  children,  brachy- 
cephals   

Colored  fetuses  and  children: 

Brachycephals 

Dolicho-  and  mesocephals 

Anthropoid  apes: 

Chimpanzees 

Orangs 

Gibbons 

Monkeys  and  lemum: 

Macaeus  pelopa 

Ccbus  hypoleucus 

Alouata  senicula 

Midaa 

Lemur  t<ariu8 


Average 
external 
maximum 

Average 

mean 
length  of 
the2pos- 

tero-in'e- 
rior  fossae. 

length  of 
skull. 

cm. 

mm. 

19.4 

63.4 

18.7 

63.7 

18.2 

62.9 

17.8 

58.6 

17.8 

61.1 

17.3 

60.4 

18.3 

63.6 

16.9 

59.2 

18.6 

63.9 

17.7 

60.3 

27.2 

32.2 
82.2 

42.8 

11.9 

11.9 

41.2 

7.5 

24.6 

8.2 

24.0 

7.5 

18.7 

7.0 

20.5 

4.1 

11.5 

6.0 

16.0 

Average 
relation  of 
the  lenffth 
of  the  fos- 

sse  to  the 
dorsal 

length  of 
the  skull. 


33.0 
34.0 
34.4 

32.9 
34.4 
85.0 

84.8 
84.9 

34.4 
34.1 


3:.o 

83.3 

36.0 
34.5 
82.6 

29.2 
25.0 
29.3 
28.0 
26.7 


Average 
relation  of } 
the  length  .^ 
oftheTos-  l^"™f 
saetothe    S?«i?i 
ventral     s'^ulls. 
length  of 
the  skull. 


85.7 
36.4 
87,5 

35.6 
87.0 
88.2 

38.2 
88.5 

37.9 
87.1 

88.0 

36.4 
36.1 

88.8 
39.1 
88.8 


10 
14 
10 

10 
9 
5 

10 
10 

13 
8 


10 
20 

2 
6 

4 


31.2 

28.0 

34.9 

29.3 

30.2 

The  average  relative  proportions  of  the  cerebellar  fossae  differ,  it 
is  seen,  but  little  between  human  adults  and  human  young,  both 
groups  taken  as  a  whole.  If  the  cases  are  taken  individually,  it  is 
found  that  there  is  a  greater  variation  in  the  relative  proportions  of 
the  cavities  in  the  fetuses  and  young  than  in  the  adults  (young, 
27.2-47.2;  adults,  28.8-40.1;  in  the.  young,  proportions  below  30  in  9 
per  cent  and  above  40  in  5.1  per  cent  of  the  fosssfe,  in  adults,  those 
below  30  in  1.5,  those  above  40  in  0.4  per  cent  of  the  cavities).  These 
greater  inequalities  in  the  young  are  in  all  probability  due  more  to 
the  relatively  abundant  tissues  about  and  especially  in  the  rear  of  the 
cerebellum  than  to  variation  in  the  hind-brain  itself.  The  volume 
itself  of  the  fetal  cerebellar  fossae  would  be  smaller  were  these  tissues 
not  present,  and  their  relative  length  would  not  equal  that  in  the  adults. 
Among  anthropoid  apes  the  relative  dimensions  of  the  cerebellar 
fossae  in  the  chimpanzee  and  orang  are  much  like  those  in  some  of  the 
series  of  human  adults,  but  those  in  the  gibbon  are  noticeably  lower, 
and  they  are  still  lower,  with  one  exception,  in  the  monkeys  and  lemur. 
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The  adult  human  cerebellum  is,  therefore,  relatively  somewhat  longer 
than  it  is  in  gibbons  and  lower  primates. 

Sexual  diflferences  are  insignificant  in  the  whites  as  well  as  the  negroes. 

As  to  racial  diflferences,  there  is  a  slight  excess  in  the  relative  length 
of  the  cerebellar  fossae  (as  there  was  with  the  postero-superior  ones)  in 
favor  of  the  Indians.  Again  in  this  instance  the  negroes  appear  nearer 
to  the  whites  than  the  Indians. 

Finally,  the  data  show  the  existence  of  decided  diflferences  in  the 
relative  length  of  the  cerebellar  foss8B  between  the  main  cranial  forms; 
the  proportion  is  throughout,  even  in  the  young,  greater  in  the  brachy- 
cephals  than  in  the  dolichocephals.  A  somewhat  similar  condition 
was  seen  also  with  the  postero-superior  cavities. 

The  i-elation  of  the  length  of  the  cerebral  to  that  of  the  cerebellar 
portionof  the  posterior  fossae  is  shown  in  the  last  table  of  this  section.  In 
conformity  with  the  separate  data  concerning  the  two  cavities,  the  cere- 
bellar fossa  is  seen  to  be  relatively  longer  in  all  the  brachycephals  than 
in  the  dolichocephals.  In  the  dolicho-  and  mesocephalic  fetuses  and 
3'^oung  the  cerebellar -fossa  is  relatively  shorter  than  in  the  adults;  in 
the  orangs  and  gibbons  the  relation  of  the  two  cavities  is  nearly  as  that 
in  man,  but  in  most  of  the  monkeys  it  shows  larger  diflferences.  In 
the  lemur,  finally,  the  superior  part  of  the  fossa  shows  but  a  slight 
excess  over  the  inferior. 

ReicUion  of  the  length  of  the  cerebellar  to  that  of  the  posterior  cerebral  {postero-superior) 

fossie. 


I 


Subjects. 


Adnlts: 

Whites,  males— 

Dolichocephals 

Mesocephals 

Brachycephals. 

Whites,  females— 

Dolichocephals 

Mesocephals 

Brachycephals 

Indians,  males— 

Dolichocephals 

Brach  ycephals 

Negroes- 
Males,  dolicho-  to  mesocephals 

Females,  dolicho-  to  mesocephals. 
Fetuses  and  young: 

Dolicho-  and  mesocephals 

Brach  vcephals , 

Anthropoid  apes: 

Chimnanzees 

Gorilla 

Orangs 

Gl  bbons 

Monkeys,  etc.: 

Cunocephaiua 

Macactu  pelopg 

Cdnu  hypoUwMS 

Myceies 

AtowUa  tOiidUa 

Midas 

Lemur  variua 


Num- 
ber of 
skulls. 


BrgitizedHsf 


20 
19 
19 

10 
9 

8 

10 
10 

15 
10 

20 
19 

2 
1 
6 
4 

1 
1 
1 
1 
1 
1 
1 


Propor- 
tion, the 
cerebellar 
100. 


129 
127 
124 

129 
126 
125 

127 
125 

124 
126 

134 
126 

116 
140 
124 
125 

158 
135 
149 
140 
120 
143 
108 


bogl€^ 
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SUMMARY  OF  THE  RESULTS  OF  MEASUREMENTS  OF  THE 
CRANIAL  FOSSA. 


Results  obtained  from  the  absolute  measurements 
and  by  comparing  the  length  of  the  fossse  with 
the  dorsal  and  ventral  lengths  of  the  skull. 


ANTERIOR  rOS8X.a 

1  (a)  The  average  absolute  length  of  the  right 
cavity  is  somewhat  greater  than  thai  of 
the  left  in  all  the  human  series,  in  all  the 
anthropoid  apes  except  the  gibbons,  and 
in  some  other  primates  and  lower  mam- 
mals. 

(6)  Individually,  the  largest  percentage  of 
longer  riffht  fossse  and  the  most  pro- 
nounced aiflerences  between  the  length 
of  the  two  cavities  occur  in  the  human 
adults,  and  then  in  the  higher  anthro- 
poid apes  (chimpanzee,  gorilla,  orang). 

2.  There  is  a  prevalence  of  relatively  short  ante- 
rior fosssein  the  largest,  and  of  relatively 
long  fossse  in  the  smallest  skulls. 

3  (a)  The  mean  length  of  the  anterior  cavities  is 
relatively  greater  In  the  human  fetuses 
and  young  than  it  is  in  human  adults. 

(b)  It  is  also  greater  in  most  of  the  primates  and 

other  mammals  examined  than  in  the 
human  adults. 

(c)  It  is  sliehtly  greater  in  the  human  adult 

females  than  in  the  males. 

id)  It  is  nearly  ahke  in  the  whites  and  the 
negroes,  but  is  smaller  in  the  Indians; 
and,  Anally, 

{e)  It  it  slightly  smaller  in  the  dolicho-  than 
in  the  brachycephalic  skulls. 


MIDDLE  FOBRM. 

1  (a)  The  average  ab.solute  length  of  the  right 
cavity  is  slightly  greater  than  that  of 
the  left  in  a  large  majority  of  the  hu- 
man series  and  in  the  anthropoid  apes, 
while  in  the  other  primates  and  mam- 
mals the  two  fossae  are  in  average  about 
equal. 

(b)  Individually,    the    largest    percentage  of 

longer  nght  middle  fossae  and  the  most 

f»ronouneed  differences  between  the 
en^th  of  the  cavities  occur  in  several 
scries  of  the  human  adults  (in  the  doll- 
chocephals) ,  and  then  in  the  anthropoid 
apes. 

(c)  Compensation  in  length  with  the  anterior 

foHsse  appears  poHsible  in  onlv  a  limited 
proportion  of  cases.  In  one-tnird  of  the 
skulls  the  middle  cavity  was  greater  in 
length  on  the  same  side  as  the  anterior. 

2.  The  differences  in  the  relative  length  of  the 
middle  fossae  between  the  largest  and 
smallest  skulls  are  not  well  detlned. 

3  (a)  The  mean  length  of  the  middle  cavities  is, 
relatively,  smaller  in  the  human  young 
than  in  adults. 

{b)  It  is  greater  than  in  the  adult  man  in  the 
anthropoid  apes,  and  especially  so  in  the 
monkeys  and  other  mammals. 


Results  obtained  by  comparing  the  length  of  the 
fossae  with  their  combined  length,  and  amoni^ 
themselves. 


3  (a)  The  mean  length  of  the  middle  cavities 
is,  relatively,  smaller  in  the  human 
young  than  in  adults. 

(6)  Slightlv  greater  in  some  anthropoid  apes, 
decidedly  greater  in  monkeys  and  le- 
mur (also  in  other  mammals  examined) 
than  in  man. 

alt  should  be  borne  in  mind  that  the  two  headings  represent  not  equal,  but  only  cognate,  aspects 
of  the  case,  mathematically  as  well  as  morphologically.  This  accounts  for  the  several  differences 
that  will  be  observed, 


ANTERIOR  FOBSX.a 

1  (a)  The  average  absolute  length  of  the  right 
cavity  is  somewhat  greater  than  that  of 
the  left  in  all  the  human  series,  in  all  the 
anthropoid  apes  except  the  gibbons,  and 
in  some  other  primates  and  lower  mam- 
mals. 

(6)  Individually,  the  largest  percentage  of 
longer  right  fossae  and  the  most  pro- 
nounced differences  between  the  length 
of  the  two  cavities  occur  in  the  human 
adults,  and  then  in  the  higher  anthro- 
poid apes  (chimpanzee,  gorilla,  orang). 


3  (a)  The  mean  length  of  the  anterior  cavities  is 
relatively  greater  in  the  human  fetuses 
and  young  than  it  is  in  human  adults. 

(b)  It  is  also  greater  in  most  of  the  primatesand 

other  mammals  examined  than  in  the 
human  adults. 

(c)  But    little  difference   in    whites;   lenrth 

greater  in  negro  females  than  in  males. 

(d)  Smaller  in  the  Indians;  slightly  greater  in 

the  negroes  than  in  whites. 


(e)  Somewhat  greater  in  the  dolichocephalic 
male  whites,  smaller  in  the  dolichoce- 
phalic Indians,  than  in  brachycephala. 

MIDDLE  FOSa£. 

1  (a)  The  average  absolute  length  of  the  ri^ht 
cavity  is  slightly  greater  th$in  that  of 
the  left  in  a  large  majority  of  the  hu- 
man series  and  in  the  anthropoid  apes, 
while  in  the  other  primates  and  mam- 
mals the  two  fossae  are  in  average  abom 
equal. 

(6)  Individuallv,  the  largest  percentage  of 
longer  right  middle  fossae  and  the  most 
pronounced  differences  between  the 
length  of  the  cavities  occur  in  several 
series  of  the  human  adults  (in  the  doli- 
chocephals),  and  then  in  the  anthropoid 
apes. 
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Summary  of  the  results  of  meamiremeni/t  of  the  (ranial  fossiv — Continued. 


Results  obtained  from  the  absolute  measurements  Results  obtained  by  comparing  the  length  of  the 
and  by  comparing  the  length  of  the  ioease  with  j  fossse  with  their  combined  length,  and  among 
the  dorsal  and  ventral  lengths  of  the  skull.  themselves. 


MIDDLE  Fossj;— continued. 

(c)  Differences  are  quite  immaterial  in  whites, 

though  there  is  a  tendency  to  smaller 
relative  proportions  in  the  females:  in 
negroes,  smaller  in  the  females. 

(d)  Differences  quite  immaterial,  though  some-  ■ 

what  smaller  than  in  any  other  adult  I 
human  seri^  in  the  female  negro.  | 

ie)  The  relative  length  of  the  middle  foesie  ia 
throughout  smaller  in  the  dolicho-  than 
in  the  brachycephals. 

CEREBRAL  PART  OP  THE  POSTERIOR  FOSSiE. 

1  (a)  The  average  absolute  length  of  the  right 
cavity  is  decidedly  shorter  than  that  of 
the  left  side  in  all  the  series  of  human 
adults  and  anthropoid  apes,  moderately 
shorter  in  the  human  young,  and  slightly 
shorter  in  the  lower  primates  and  other 
animals. 

(6)  Individually,  the  largest  percentage  of 
longer  left  foassR  and  the  most  pronounced 
diflferences  between  the  length  of  the  two 
cavities  occur  (as  with  the  anterior  and 
middle  fossae)  in  the  human  adults,  and 
then  in  anthropoid  apes. 

(c)  The  length  of  the  posterior  fossa  stands 
frequently  in  compensatory  relation  with 
the  combined  length  of  the  anterior  and 
middle  fossee  on  the  same  side. 

There  are  no  regular  or  large  differences  in  the 
relative  length  of  the  postero-superior 
foasse  between  the  largest  and  smallest 
skulls. 

8  (a)  The  mean  relative  length  of  the  postero- 
superior  cavities,  compared  with  the  mean 
ventral  antero-posterior  diameter  of  the 
skull,  \s,  in  the  human  fetuses  and  young, 
slightly  greater  than  in  some  series  of  the 
adults  and  smaller  than  in  others. 

(h)  It  is  smaller  than  in  adult  man  in  anthro- 
poid apes  (except  the  orang),  monkeys, 
and  especially  in  the  lemur. 

(c)  There  is  no  material  difference  between  the 

sexes. 

(d)  From  the  racial  point  of  view,  the  length  Is  , 

relatively  greatest  in  the  Indian^;  it  in 
nearly  alike  in  the  whites  and  the  negroes: 
finally, 

(e)  It  is  greater  in  the  brachycephals  than  in 

the  dollchocephals  among  the  whites,  but 
smaller  in  the  former  than  In  the  latter 
among  the  Indians. 


MIDDLE  FOS8.E— <'ontinued. 
(c) .  Fossffi  smaller  in  the  female  negro. 


(d)  Fossae  somewhat  smaller  in  the  negroes  of 
both  sexes  than  in  other  human  adults 


(e)  The  relative  length  of  the  middle  fossa;  is 
throughout  smaller  in  thedolicho-than 
In  the  brachycephals. 

CEREBRAL  PART  OF  THE  POSTERIOR  FOSSM, 

1  (a)  The  average  absolute  length  of  the  right 
cavity  is  decidedly  shorter  than  that  of 
the  left  side  in  all  the  series  of  human 
adults  and  anthropoid  apes,  moderately 
shorter  In  the  human  young,  and  slightly 
shorter  in  the  lower  primates  and  other 
animals. 

(5)  Individually,  the  largest  percentage  of 
longer  left  fosssD  and  tne  most  pro- 
nounced differences  between  the  length 
of  the  two  cavities  occur  (as  with  the 
anterior  and  middle  fossa;)  in  the  human 
adults,  and  then  in  anthropoid  apes. 


3  (a)  The  left  fossa  In  the  young  shows  smaller, 
the  right  about  equal  index,  as  compared 
with  that  in  adults;  contrasted  with  the 
combined  length  of  the  anterior  and  mid- 
dle fos8S&,  it  appears  smaller  than  in  the 
adults. 

{b)  It  is  smaller  than  in  adult  man  in  anthro- 
poid apes  (except  the  orang),  monkeys, 
and  especially  in  the  lemur. 

(c)  There  is  no  material  difference  between  the 

sexes. 

(d)  From  theracial  point  of  view,  the  length  is 

relatively  greatest  in  the  Indians;  it  is 
neariy  alike  in  the  whites  and  the  negroes; 
finally, 

(c)  The  index  is  somewhat  greater  in  all  but  one 
of  the  scries  of  dollchocephals  than  in  the 
brachycephals,  and  comparison  of  the 
length  of  the  postero-superior  fossae  with 
that  of  the  anterior  and  middle  fassa^, 
shows  excess  for  dollchocephals  in  all  the 
series. 


The  combined  length  of  the  three  cerebral  fossie  is  greater  on  the  left  in  from  64 
to  80  per  cent  of  the  adult  dolicho-  and  mesocephals,  but  there  is  a  prevalence  of 
greater  length  on  the  right  side  in  the  brachycephals,  the  young  and  the  primates. 
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CEREBELLAR   FOSSiE. 

1  (a)  The  right  cavity  shows  a  jfreater  average  absolute  length  in  adult  white 
males  and  in  the  Indian  male  dolichocephals,  but  is  shorter  than  the  left  in  the 
adult  male  as  well  as  in  female  negroes.  Among  brachycephals,  white  and  Indian, 
the  differences  are  immaterial. 

(b)  In  human  fetuses  and  young  in  anthropoid  apes,  monkeys,  and  lemurs  the 
left  fossa  is  more  ofti'n  the  longer. 

(r)  Correlation  between  the  length  of  the  cerebellar  and  any  of  the  individual  cere- 
bral fossa*  is  nil,  or  very  limited. 

2.  In  the  largest  skulls  the  cerebellar  fossie  are  relatively  shorter  than  in  the  small- 
est crania. 

3  (a)  The  mean  length  of  the  cerel)ellar  cavities  is,  relatively,  somewhat  smaller 
in  the  human  young  than  in  adults. 

(b)  It  is  like  in  man  in  the  chimpanzee  and  orang,  but  is  smaller  in  the  giblxm, 
and  especially  so  in  the  monkeys  and  lemur. 

(c)  Sexual  differences  are  quite  immaterial. 

{(i)  As  to  races,  the  fossie  are  relatively  nearly  alike  in  the  whites  and  the 
negroes,  but  are  longer  in  the  Indians;  finally, 

(e)  The  relative  length  of  the  cerebellar  fossa)  is  greater  in  all  the  series  of 
brachycephals  than  in  dolicliocephals. 

With  all  the  four  fossa?,  and  in  all  series,  that  cavity  which  is  more  often  the 
longer  than  its  mate  of  the  opposite  side  shows  generally  also  a  larger  range  of  the 
excesses  of  measurement. 

If  the  above  results  of  the  studies  on  the  skull  are  now  applied  to 
the  brain  itself,  i.  e.,  to  those  parts  of  the  brain  represented  bv  the 
measurements  taken,  the  indications  are  that — 

Li  human  adults^  in  general,  the  cerebrum  presents  in  the  majority 
of  ctuses  a  greater  basal  length  (a.s  obtained  by  the  measurements  here 
dealt  with)  on  the  left  side;  the  length  of  the  frontal  lobe  is  some- 
what greater  on  the  right  than  on  the  left  side;  the  length  of  the 
parietal  lobe  is  slightl}'  greater  than  that  of  the  frontal,  and  in  most 
instances  is  also  slightly  greater  on  the  right  than  on  the  left  side; 
compensation  in  length  with  the  frontal  lobe  appears  to  be  very  lim- 
ited; the  length  of  the  occipital  lobe  is  decidedly  greater  than  that  of 
the  frontal  or  that  of  the  parietal  lobe  (with  the  former  as  nearly  1.5 
to  1,  with  the  latter  as  over  1.6  to  1);  and  it  is  decidedly  greater,  in  a 
large  majority  of  brains,  on  the  left  side;  there  exists  frequently  a 
conipiMisation  in  length  between  the  two  more  anterior  lobes  and  the 
occipital;  the  length  of  the  cerebellum  is  smaller  than  that  of  the 
occipitiil  lobe,  but  is  always  in  excess  of  that  of  either  the  anterior  or 
the  middle  lobe  of  the  cerebrum;  the  right  lobe  shows  in  some  of  the 
series  (whites)  a  prevalence  of  greater  length  on  the  right  side;  in 
others  (negroes)  on  the  left  side;  no  correlation  appears  between  the 
length  of  the  cerebellum  and  that  of  the  occipital,  or  any  other  portion 
of  the  cerebrum;  the  largest  adult  human  brain  shows  a  relatively 
smaller  length  of  the  anterior  lobes  than  do  the  smallest  specimens; 
with  other  portions  of  the  organ  the  differences  in  this  respect  are 
irregular. 
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In  human  fetuses  and  young  in  general,  the  relative  length  of  the 
anterior  lobes  is  greater  than  that  in  adults;  the  average  length  of  the 
right  lobe  is  already  somewhat  greater  than  that  of  the  left,  but  indi- 
vidually there  are  man}^  more  cases  than  in  the  adults  in  which  the 
two  are  equal;  the  length  of  the  parietal  lobes  is  smaller  than  that  of 
the  frontal  (a  reverse  condition  from  that  found  in  adults);  the  right 
lobe  is  the  longer  more  often  than  the  left,  but  in  one-half  of  the 
specimens  they  are  equal;  the  relative  length  of  the  parietal  lobes  is 
leas  than  in  adults;  the  relative  length  of  the  occipital  lobes,  or  at 
least  of  that  on  the  left  side,  is  slightly  smaller  than  the  general 
average  in  adults;  there  is  a  prevalence  of  longer  left  lobe,  but  the 
proportion  of  equally  long  lobes  is  larger  than  among  the  adults;  the 
relative  length  of  the  cerebellum  is  somewhat  smaller  than  in  adults; 
and  the  left  lobe  is  more  often  the  longer. 

In  the  anthropoid  apes,  monkeys,  and  other  mammals  (so  far  as 
represented),  the  relative  length  of  the  frontal  lobes  is,  with  a  few 
exceptions,  greater  than  in  human  adults  and  often  greater  even  than 
in  human  young;  the  right  lobe  is  probably  longer  in  all  the  apes 
except  gibbons,  and  was  found  longer  individually  also  in  some  of  the 
other  primates  and  mammals  (the  differences  being  greatest  in  the 
higher  apes);  the  length  of  the  parietal  lobes  is  greater  than  that  of 
the  frontal  in  the  gorilla  and  orangs,  and  in  several  of  the  monkeys, 
but  is  smaller  in  the  gibbons,  mac^aque,  deer,  and  particularly  in  the 
pig;  the  right  lobe  is  prevalently  the  longer  among  the  anthropoid 
apes  only;  the  relative  length  of  the  lobes  is  greater  in  anthropoid 
apes,  and  especially  in  the  monkeys  and  other  mammals,  than  it  is  in 
adult  man;  the  relative  length  of  the  occipital  lobe  is  smaller  in  an- 
throphoid  apes  than  in  man,  and  still  smaller  in  the  monkeys  and 
lemurs;  in  mycetes,  alouata,  and  especially  in  lemur,  it  is  shorter 
than  either  the  frontal  or  parietal  lobe;  the  left  lobe  is  prevalently  the 
longer  in  the  apes  and  among  monke3^s,  but  was  found  shorter  than 
the  right  in  midas  and  lemur;  the  relative  length  of  the  cerebellum  is 
somewhat  greater  tEan  in  adult  man  in  the  chimpanzee  and  orangs, 
but  is  smaller  in  the  gibbons  and  other  primates  with  lemurs. 

Sexual  differences  in  the  brain  are,  so  far  as  here  dealt  with,  but 
few  in  number  and  not  large.  Relatively  the  anterior  lobes  are  slightly 
longer  in  the  females  than  in  the  males,  and  there  is  apparently  some 
correlated  tendency  in  the  females,  especially  in  the  negroes,  to 
smaller  relative  length  of  the  parietal  lobes. 

Racial  brain  differences  indicated  by  the  results  of  this  study  are  as 
follows:  The  relative  length  of  the  anterior  lobes  is  smaller  in  the 
Indians  than  in  the  whites  and  negroes  (in  whom  it  is  nearly  alike);  the 
middle  lobes  are  relatively  smaller  in  the  female  negro  than  in  any 
other  series  of  human  adults;  the  occipital  portions  are  relatively 
longer  in  the  Indians  than  in  the  whites  and  negroes  (in  whom  they  are 
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nearly  alike);  the  cerebellum  shows  the  prevalence  of  a  greater  length 
of  the  left  lobe  (in  some  whites  and  Indians  right  lobe);  and  the  length 
of  the  hindbrain  is  relatively  more  considerable  in  the  Indian  than  in 
the  white  or  negro  (in  whom  it  is  nearly  alike). 

Finally,  as  to  brain  differences  in  the  principal  forms  of  the  skull,  it 
was  found  that  the  relative  length  of  the  frontal  lobes  is  somewhat 
smaller  in  the  dolicho-  than  in  the  brachycephals;  the  relative  length  of 
the  parietal  lobes  is  throughout  smaller  in  the  dolicho-  than  in  the 
brachycephals;  the  relative  length  of  the  occipital  portions  of  the 
cerebrum  is  on  the  whole  larger  in  the  dolichocephals  (see  indexes  of 
the  fossae  and  comparison  of  the  length  of  the  postero-superior  fossa 
with  that  of  the  anterior  and  middle  cavities);  finally,  in  the  cerebellar 
length,  the  dolichocephals  show  more  difference  on  the  two  sides  than 
the  brachycephals,  but  the  brachycephals  show  throughout  a  greater 
relative  length  of  the  hindbrain  than  the  dolichocephals. 

On  the  basis  of  this  study  the  following  characteristics  of  the  adult 
human  skull  or  brain  may  be  viewed  as  of  lower  developmental  order: 
A  large  relative  length  of  the  frontal  fosste,  or  frontal  lobes  (infantile 
and  animal  feature);  a  small  relative  length  of  the  middle  fossae,  or 
parietal  lobes  (infantile  feature);  a  small  relative  length  of  the  cerebral 
part  of  the  posterior  fossa,  or  the  portion  of  the  cerebrum  it  contains 
(infantile  and  animal  feature),  and  a  smaller  relative  length  of  the 
cerebellar  fossa,  or  the  cerebellum  (infantile  and  animal  feature). 

Looking  at  the  series  of  examined  skulls  in  this  light,  the  male 
skulls  show  a  little  more  favombly  than  the  female;  racially  we  are 
confronted  with  the  curious  and  most  unexpected  fact  of  the  quite 
close  position  of  the  whites  and  negro  males  and  a  more  advanced 
differentiation  of  the  Indian  over  both,  while  as  to  cranial  types  the 
dolichocephals  show  some  developmental  superiority  in  the  frontal  and 
postero-superior  fossae  and  corresponding  lobes,  the  brachycephals  in 
the  middle  fossje,  or  lobes,  and  in  the  relative  length  of  the  whole 
cerebrum. 

Much  larger  series  of  specimens  would  very  likely  accentuate  many, 
and  probably  modify  a  few,  of  the  results  obtained  with  the  numbers 
available  to  the  writer.  It  is  to  be  hoped  further  opportunities  in  this 
respect  will  arise  and  be  utilized  here  or  elsewhere  with  other  investi- 
gations in  the  future.  Measurements  on  the  brain  itself  could,  per- 
haps, take  to  some  extent  the  place  of  those  on  the  fossae,  though 
more  confidence  must  remain  with  the  latter,  which  are  not  subject  to 
deformation. 
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EXTERNAL  LENGTH  OF  SKULL  COMPARED  WITH  THE  INTERNAL. 

There  are  several  items  of  interest  which  were  inquired  into  in  con- 
nection with  the  preceding  study. 

One  of  these  is  the  relation  in  the  several  series  between  the  greatest 
external  and  the  greatest  mean  internal  length  of  the  skull.  The  com- 
parison given  in  the  succeeding  table  shows  a  slight  excess  in  the 
thickness  of  the  skull  in  the  white  brachy cephals  over  that  in  the  white 
dolichocephals;  a  slight  excess  in  the  Indians  over  whites;  and  an 
appreciable  excess  in  the  negroes  over  the  Indians.  These  diflFerences* 
explain  better  than  has  been  done  heretofore  the  discrepancies  noticed 
between  the  comparisons  of  the  cranial  fossa;  with  the  doreal  and  ven- 
tral lengths,  and  demonstrate  the  greater  suitability  of  the  latter  for 
such  a  function. 

Diameter  arUero-poitterior  maximum  of  the  skull  dorsaXly  compared  with  mean  diameter 
antero-posterior  viaodmum  ventrally. 


Males. 

Females. 

Sob- 

jects. 

?e%'lt      ,MeHOcephaK 

Brachy- 
cephalH. 

Dolicho- 
cephals. 

Mesocephals. 

Brachy- 
•  cephais. 

D.  a- 
p.m. 

D.a- 
p.  m'n 
(ventr.) 

Da-'    ^-  *■ 
i^- *    p.  m'n 

P-™-   (ventr.) 

D.a- 
p.m. 

Da- 
p.  m'n 
(ventr.) 

D.a- 
p.  m. 

D.a- 

p.  m'n 

(ventr.) 

D.a- 
p.m. 

cm. 
(6) 
17.8 

D.a- 
p.  m'n 
(ventr.) 

D.a- 
p.m. 

D.a- 
p.  m'n 
(ventr.) 

Wbltea. 
Indians 

cm. 

(13) 
18.5 

cm. 

17.7 
«(-1.4) 

16.7 
a(-1.6) 

16.8 
a(-1.7) 

6».        cm. 
(12)  1 

18.  t'        17.8 
■  a(-1.4) 

1 

cm. 

(9) 
18.2 

in 

cm. 

16.7 
«(-1.5) 

15.4 
a(-1.5) 

cm. 

16.6 
"(-1.2) 

cm. 

16,5 
a(-1.3) 

cm. 

cm. 

15.9 
a(-1.4) 

Negroes 

1 

W.. 

16.2 

' 

a(-1.7) 

a  Difference  from  dorsal  length. 

In  oitier  to  see  how  other  lengths  Of  the  anterior  fossae,  and  espe- 
cially their  relation  to  the  ventral  length  of  the  skull,  agree  with  the 
measurement  chosen  and  its  relations,  the  writer  secured  also  in  most 
of  the  specimens  utilized  the  distance  from  the  foramen  coecum  to  the 
anterior  boundary  of  the  pituitary  fossa.  The  table  beneath  gives 
the  results  and  these,  it  will  be  seen,  express  much  the  same  condi- 
tions as  were  found  with  the  regular  measurement  of  the  frontal  cav- 
ity. There  is  (except  in  the  white  females  where  the  small  number  of 
specimens  is  evidently  at  fault)  again  a  predominance  of  the  length  in 
the  brachy  cephals  over  that  in  the  dolichocephals,  and  there  are  seen 
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again  the  s^maller  relative  proportions  of  the  measurement  in  the 
Indians  than  in  the  whites  and  negroes  of  a  similar  head  form.  A 
disadvantage  to  this  measurement  consists  in  the  variation  in  the  region 
just  anterior  to  the  pituitary  fossa.^ 

FORAMEN  CCECUM  TO  PITUITARY  FOSSA. 

Length  from  foramen  aecurn  to  pituitary  fossa. 


Adult  males. 


Adult  females. 


Subjects. 


Whites.. 
Indians  . 
NejfToes. 


Dolicho-         Meso-         Brachv-    :   Dolicho-         Meso-         Brachy- 
cephals.    ;   cephaln.       cephals.       cephals.    !   cephalM. 


(20) 
(10) 
(15) 


5.06 


4.&4 


(20) 


4.90 


4.76 


(20) 
(10) 


4.82 


4.44 


cephals 


(8) 


4.78 


(10) 


cm,  cm. 

(8)  (8) 

4.78  ,  4.70 


4.61 


Relation  of  length  from  forame.n  cvecum  to  pituitary  fossa^  to  the  mean  x^entral  cntnxal 

length  {thelatter^  100). 


Subjects, 


Whites.. 
Indians . 
Negroes . 


Adult  malett. 


Dolicho-   I      Meao-         Brachy- 
cephals.       cephals.       cephals. 


(11) 
(10) 
(13) 


20. 2 


27.2 


Adult  females. 


Dolicho-   I      Meso-         Brachv- 
cephals.    |   cephals.    i   cephals. 


(14) 


28.4 


(10) 
(10) 


29.8 


(8) 


29.1 


28.9 


28.7 

I 


(8) 


(7) 


29.2 


028.1 


a  4  cases  only. 
GREATEST  VENTRAL  FRONTAL  BREADTH. 

Finally,  an  eflFort  was  made  to  measure  the  greatest  frontal  ventral 
diameter  corresponding  to  the  greatest  breadth  of  the  frontal  lobe. 
This  measurement  could  be  more  profitably  taken  on  the  brain  itself, 
or  on  casts  of  the  frontal  part  of  the  cranium.  There  is  found  in 
almost  every  skull,  on  each  side,  and  just  anterior  to  the  coronal 
suture,  a  marked  depression,  which  probably  corresponds  to  the  great- 
est expanse  of  the  frontal  lobe,  but  definite  landmarks  from  which  to 
measure  are  lacking.  Notwithstanding  this  difficulty,  certain  inter- 
esting results  have  been  arrived  at,  namely: 

«  8ee  A.  Hrdlicka,  Dimensions  of  the  Normal  IHtuitar>'  Fossa  in  the  White  and  the 
Negro  Races;  Arch,  of  Neurology  and  Psychopathology,  Utica,  N.  Y.,  I,  No.  4,  1898. 
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Breadth,  maximxun,  of  frontal  riyion  (ventraUy), 


Subjects. 


Adult  males. 


Adult  feniftlos. 


Whites.. 
Indians . 


Dolicho 
eephals. 

Meso- 
ccphai»<. 

Brachv- 
cephaw. 

Dolicho- 
cephiils. 

Meso- 
cephal>-. 

Brachy- 
cephals. 

cm.               cm. 
(17)              ,  (UV) 

9.9                10.5 

cm, 
(lii) 

10.8 

cm. 

(6) 

9.3 

cm. 

(H> 

9.6 

cm. 

10.0 

(6) 

9.7 

(3) 

10.8 



.1 

(10) 

9 

7 

Brendih,  maximum,  of  frontal  region,  ventrally,  compared  vuth. breadth  maximum  of  the 

skull  dor»allij. 


Subjects. 


I    Dolicho- 
!    cephal.'j. 


Adult  males. 

Meso- 
cephalH. 


Brachy- 
oephftls. 


Whiles. 


(17)  (16)  I   (15) 

71.8  71.9  '  70.6 


Indians . 
Xegroesi. 


(6) 


(14) 


(3) 


73.3 


r 


Adult  females. 


Dolicho- 
cephals. 


(6^ 


71.5 


(10) 


Mes<>- 
cephals. 

(«) 


Brachy- 
cephais. 

(5) 


I 


72.6 


Fetuses  and  young,  both  sexes: 

White,  brachycephalic  (6) 80.9 

(Colored— i.  e.,  nepro  and  negro- white — 

Brachycephalic  (10) 80. 7 

Dolicho-  and  raesocephalic  (20) h2.  3 

Apes— 

•     1  chimpanzee 79. 8 

6  orangs 77. 8 

4  gibbons 79. 2 

Monkeys— 

1  Macactis  priops 79. 4 

1  Alounla  smicuia 78. 6 

1  Cebu*  hypoltucut 79. 3 

I  Ijcmur  varius 80. 5 

1  l'rsu9  ameriranus 75. 3 

At  first  sight  the  above  datii  are  quite  striking,  but  it  must  be 
remembered  that  the  frontal  breadth  has  been  compared  with  the 
dorsal  breadth  of  the  skull,  which  varies  in  the  different  series.  The 
proper  way  would  be  to  compare  the  former  with  the  greatest  ventral 
breadth  in  all  the  skulls,  but  the  latter  measurement  is  difficult  and  in 
the  material  here  utilized  was  not  always  possible. 

The  thickness  of  the  skull  is  very  nearly  the  same  in  human  fetuses 
and  young,  in  gibbons,  alouata,  cebus,  and  lemur,  and  the  data  obtained 
on  these  specimens  are  directly  compamble. 

In  the  orangs  and  chimpanzees  the  thickness  of  the  two  parieties  at 
the  location  of  the  greatest  breadth  of  the  skull  exceeds  that  in  the 
human  \"oung  by  about  5  mm.,  in  the  negro  l)y  about  7  mm.,  in  the 
Indian  and  white  male  by  about  6  mm.,  and  in  the  white  female  by 
about  5  mm.  Reducing  the  greatest  external  breadth  of  the  skulls  in 
question  by  these  figures  and  comparing  the  greatest  internal  frontal 
breadth  with  the  remaining  proportions,  we  obtain  the  following  data, 
which  are  quite  suitable  for  coirlparisons  with  thegtaiaaiff^'Q^l^, 
gibboDS,  and  other  above-named  species. 
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The  greatest  ventral  froiiial  breadth  compared  xvith  greatest  breadth  of  the  skull  (reduced), 

the  loiter  taken  as  100. 


Adult  white  males 74.  3 

Adult  white  females 73. 5 

Adult  Indians 75.  6 

Adult  negroes 76.  9 

Human  fetuses  and  young 81.  6 


Chimpanzees 75. 0 

Orange 77.8 

Gibbons 79.  2 

Monkeys 79.0 

I>emur 80.  5 


It  appears  that  the  difference  between  the  greatest  breadth  of  the 
frontal  lobes  and  the  greatest  breadth  of  the  skull,  or,  respectively,  of 
the  cerebrum,  is  less  in  the  lemur  and  in  most  of  the  lower  primates, 
as  well  as  in  the  human  fetuses  and  young,  than  it  is  in  human  adults, 
particularly  among  whites.  With  all  their  imperfections,  these  deter- 
minations point  to  another  line  of  anthropometric  studies  on  the  brain, 
promising  interesting  results. 

The  detail  tables  of  measurement  of  the  cranial  fossae  are  appended 
to  facilitate  control  of  the  preceding  data,  as  well  as  the  utilization  of 
the  series  for  future  studies;  and  to  show  the  individual  variations 
which  could  not  be  dealt  with  conveniently  in  the  text. 

DETAILED  DATA. 

Summary  of  absolute  and  relative  lengths  of  the  cranial  fossie. 


Absolute  Icngtha. 


Subjects. 


.2a  • 

O      w. 


Adults: 
Whites,  males— 
Dolfehocephals.. 

Mesocephala 

Brachyecphals  .. 
Whites,  females— 
Dollihocephals.. 

Me«>cephal8 

Brachyoephals . . 

Indians,  males — 

Dolichocephals.. 

Brachyoephals  .. 

Negroes— 

Males,    dolirho- 

a  n  d    ni  e  8  o  - 

eephals 

Females  dolieho- 
a  n  d     m  6  s  o  -  I 

cephals 

Human  fetuses  and 

young  

Apes: 

Chimpanzees 

(forilla 

OrunKH 

(Jibbons ; 

Monkeys  and  lemurs:; 
Marncas  ptlopa  .. 
(Vbnn  hi/poleurus. 
Atounld  Sfuicula  . 

Midns 

/A'lnur  varitis , 


cm. 
19.4 
18.7  I 

18.2  . 

17.8 
17.8 
17.3 

18.3  I 
16.9 


17.7 
9.1 
11.9 

n'9 

7.5 

8.2 
7.5 
7.0 
4.: 
6.0 


£5 




. 

mm. 
52.7 
51.5 
49.8 

mm. 
54.9 
55.2 
55.9 

mm. 
82.1 
80.7 
77.8 

48.2 
49.7 
48.6 

AC     tl 

61.0 
52. 4 
51.4 

CO     R. 

75.9 
76.9 
75.8 

on  Q 

46.6  I  52.5     80.8     63.6 
45.4  '  52.7     73.8     59.2 


18.G     50.6     53.5  '  78.7 


50.:  j  49.7     75.6 
28.1     20.2     41.1 


39.0 

:w.7 

36.2 
27  3 

29. 5 
23.2 
23.0 
13.0 
22.0 


38.5  I 
43.0 
37.1 
24. 2 

28.  5 
24.0 
25.  7 
15.2  , 
22.5  I 


49.8 
59.7 
51.0 
30.8 

32. 5 
28.0 
24.5 
16.5 
17.2 


Ratio  of  length  of  fossse 
to  greatest  dorsal 
length  of  skull. 


Ratio  of  lengUi  of 
f  osBffi  to  mean  ventral 
length  of  skullf . 
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A  NEW  MOLLUSK  OF  THE  GENUS  MACROMPHALINA 
FROM  THE  WEST  COAST  OF  AMERICA. 


By  Paul  Bartsch, 

Assistant  Curator,  Diiision  of  MoUusks,  V.  S,  National  Museum, 


While  examining  a  series  of  small  West  American  shells  in  the 
collection  of  the  United  States  National  Museum,  two  specimens  of  a 
new  Mdcramphalina  were  found.  That  species  is  here  described  and 
figured. 

MACROMPHALINA  OCCIDENTALIS,  new  species. 

Shell  very  small,  broadly  conic  with  moderately  elevated  spire, 
white.  Nepionic  whorls  2,  exceedingly  small,  smooth  and  glassy, 
forming  the  almost  spherical  apex.  Succeeding  turns  decidedly 
inflated,  well  rounded  above, 
marked  by  many  fine  incre- 
mental lines  and  numerous 
still  finer  spiral  lines,  which 
are  equal  in  strength  and 
closely,  equally  spaced. 
Sutures  deeply  channeled. 
Last  whorl  bluntly  angu- 
lated  at  the  periphery.  Base  ^^^^^^^^-'-^^^  ^"^^""^\","^;';  "'  «^^^  ^'=^'  ''  """'^ 
very  wide  and  only  mod- 
erately rounded,  with  the  umbilical  area  broadly  excavated,  marked 
like  the  upper  surface.  Aperture  patulous,  ovate,  the  columellar 
wall  forming  the  narrow  end  of  the  oval;  outer  lip  thin,  decidedly 
expanded;  columella  slender  and  gently  curved;  parietal  wall  very 
small,  covered  by  a  very  thin  callus,  which  renders  the  peritreme 
almost  complete. 

The  type  has  3f  whorls  and  measures:  Greater  diameter  1.7  mm.; 
lesser  diameter  1.2  mm.;  altitude  1.3  mm. 

The  type  and  another  specimen  were  collected  at  Point  Abreojos, 
Lower  California,  and  form  Cat.  No.  126965  of  the  U.  S.  National 
Museum  collection. 

Proceedings  U.  S.  National  Museum,  Vol.  XXXII— No.  1522. 
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A  REVIEW  OF  THE  FISHES  OF  THE  FAMILY  HISTIOP- 
TERID2E,  FOUND  IN  THE  WATERS  OF  JAPAN;  WITH  A 
NOTE  ON  TEPHRITIS  GtTNTHER. 


By  David  Starr  Jordan, 

Of  Stanford  UniversUy,  California. 


In  this  paper  is  given  an  account  of  the  species  of  fishes,  three  in 
number,  which  represent  in  Japan  the  family  Histiopteridaa. 

Family  HISTIOPTERIDiE. 

LOHQ-HOBSD  P0BOIE8  OB  BOAB-HBHES. 

Body  deep  and  compressed,  the  upper  outline  forming  an  unequal 
curve,  the  lower  nearly  straight  from  the  chin  to  the  anal  fin,  there 
abruptly  angulated.  Head  relatively  low,  the  profile  convex  about  the 
eyes,  and  more  or  less  concave  at  the  base  of  the  projecting  snout.  Bones 
of  head  all  covered  with  rough  radiating  strife;  no  spines  on  head;  edge 
of  preopercle  and  scapular  scale  sometimes  serrulate ;  no  suborbital  stay ; 
no  scales  on  head  except  on  cheeks  and  temporal  region.  Mouth  small, 
terminal,  the  jaws  about  equal;  maxillary  small,  the  proximal  part 
more  or  less  slipping  under  the  edge  of  the  bony  preorbital,  the  distal 
end  covered  or  free;  lips  sometimes  fringed  with  small  barbels;  teeth 
in  narrow  bands,  those  of  the  outer  row  more  or  less  evenly  enlarged; 
teeth  on  vomer  sometimes  present,  none  on  the  palatines.  Opercles 
entire,  rugose,  as  is  also  the  shoulder  girdle.  Gill-rakers  short  and 
thick.  Eye  moderate,  the  suborbital  bones  narrow  and  rugose.  Nos- 
trils double,  both  ovate.  Scales  rather  small,  rough  ctenoid.  Lateral 
line  complete,  strongly  arched,  not  extending  on  caudal  fin.  Branchi- 
ostegals  7.  Gill  membranes  separate,  free  from  the  isthmus.  Dorsal 
fin  very  high,  continuous,  the  soft  rays  progressively  shortened  pos- 
teriorly, the  spines  4  to  14  in  number,  strong  and  rough,  not  depres- 
sible  in  a  groove.  Anal  with  2, 3,  4,  or  5  spines,  the  second  enlarged. 
Soft  dorsal  long  or  short;  anal  rather  short,  caudal  lunate  or  trun- 
cate. Ventrals  I,  5,  the  spine  very  strong,  the  insertion  behind  that 
of  pectoral  fin.  Pectoral  long,  its  form  not  symmetrical,  its  upper 
rays  longest.     Pyloric  cseca  numerous.     Air  bladder  present,  large. 

This  is  a  small  group  of  large  carnivorous  fishes,  with  rough  head, 
scales,  and  fins,  its  members  differing  considerably  among  themselves. 

OQole 
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It  is  one  of  the  many  offshoots  of  the  Serranidse,  and  stands  not  far 
from  the  Lutianidae  and  the  HsemulideB,  from  both  of  which  it  differs 
in  the  bony  opercle.  It  is  also  allied  to  the  Priacanthidee,  from  which 
it  differs  in  the  same  and  in  other  characters. 

The  known  species  are  all  strongly  marked  and  each  might  constitute 
a  distinct  genus.  They  are  rare  in  Japan,  but  when  found  are  valued 
as  food.  One  of  these  species  is  well  figured  by  Schlegel  and  all  three 
are  very  well  represented  by  Steindachner  and  Doderlein.  In  the 
following  analysis  all  the  known  genera  of  Histiopteridee  are  included: 

KEY  TO  GENERA. 

a.  HisTioFTERiNJE.     Base  of  soft  dorsal  much  longer  than  that  of  spinous  dorsal; 

dorsal  spines  4  to  7;  anal  spines  2  or  3;  no  teeth  on  vomer  or  palatines;  chin 

sometimes  with  a  brush  of  barbels.     Dorsal  rays  about  IV,  28. 

h.  Dorsal  spines  4;  anal  spines  3;  soft  dorsal  very  long  and  high,  but  not  falcate. 

c.  Third  dorsal  spine  greatly  elevated,  longer  and  stronger  than  fourth;  and 

nearly  as  long  as  soft  rays;  Japan  {typus) IlistiopteruSy  1 

cc.  Third  dorsal  spine  relatively  low;  much  shorter  than  fourth;  which  is  much 

lower  than  soft  dorsal.    Japan  ( actUirostris) Evidias, «  2 

bb.  Dorsal  spines  6  or  7,  stout,  graduated. 

d.  Anal  spines  three;  soft  dorsal  very  high,  falcate;  of  26  rays.     Australia 

(elevaivLs;  type) Zandistvas^ 

d.  Anal  spines  two;  dorsal  spines  seven,  the  fourth  longest  and  very  high;  soft 
dorsal  low  and  short.     (D.  vii,  17)  Australia  (labioaa;  famelli), 

Richardsonia  Castelnaa 
aa.  QuTNQUARiiN^.     Base  of  soft  dorsal  much  shorter  than  spinous  dorsal,  the  lat- 
ter with  10  to  14  spines;  anal  spines  3,  4,  or  5;  soft  dorsal  with  10  to  13  rays; 
teeth  usually  present  on  vomer. 

e.  Anal  spines  5;  dorsal  spines  11  or  12;  the  soft  rays  about  15;  teeth  on 
vomer — Japan;  Cape  of  Good  Hope  {japoniais^  capenms, ) .  Quinquariu8^<^  3 
ee.  Anal  spines  4; 
/.  Dorsal  spines  14.    Cape  of  Good  Hope  (richardsoni;  type) .  .GUchri^Ha<i 

ff.  Dorsal  spines  10.     Pacific  Ocean  (decacanthus;  type) Qtmdrarius^ 

eee.  Anal  spines  three;  dorsal  spines  10.     Anterior  profile  nearly  straight, 
Australia  {recurviroetris) PentaceropsU  Steindachner 

1.  HISTIOPTERUS  Schlegel. 
HistioptPrfM  Schlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  86  (typua). 

This  genus  is  characterized  by  the  deep  body,  suggesting  the  form 
of  Ohdetodon^  the  bony  head,  with  projecting  jaws,  provided  with 
minute  barbels,  and  the  sail-like  dorsal  fin,  in  which  there  are  four 
spines,  the  first  two  short,  the  third  very  long  and  strong;  almost  as 
long  as  the  first  soft  rays  and  the  fourth,  slender  and  somewhat 
shorter.  Anal  spines  strong,  the  second  longest  and  strongest,  ante- 
rior profile  of  head  relatively  even.  End  of  maxillary  not  covered  by 
preorbital;  no  teeth  on  vomer. 

{tariov^  sail;  nrspov^  fin.) 

«  These  generic  names,  EviMias,  ZanclMwt^  C^inquarius^  Gilchrislia,  and  QuadrariuSf 
are  here  used  for  the  first  time.  Gilchristia  is  named  for  Dr.  J.  D.  F.  Gilchrist, 
naturalist,  of  Cape  Colony. 
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I.  HISTIOPTBRUS  TYPUS  Schlcgcl. 
XATODAI  (TA&OXT  POKOT),  HIDAKI  MAKI  (LEFT-HAKDED  TWIST). 

HMopterus  typus  Schleoel,  Fauna  Japonica,  PoisB.,  1843,  p.  86,  pi.  xlv  (Naga- 
eaki).— Steindachnek  and  D(iDERLEiN,  Fische  Japans,  II,  1883,  p.  11,  pi.  ii, 
fig.  2  (Tokyo,  Yokohama). — Ishikawa  and  Matouura,  Prel.  Cat.,  1897,  p.  58 
(Katsuura,  Kagoshima). — Smith  and  Pope,  Proc.  U.  S.  Nat.  Mub.,  XXXI, 
1906,  p.  479  (Kochi). 

Habitat. — Southern  Japan,  north  to  Tokyo. 

Head  2i  in  length,  depth  If,  B.  7,  D  IV,  28,  A  III,  10.  Scales 
60;  eye  4  in  head.  Anterior  profile  of  head  steep  and  moderately  even, 
the  snout  projecting.  Gill  rakers  4  + 14,  short  and  thick,  the  arch 
rounded  without  distinct  angle. 

Third  dorsal  spine  highest,  a  little  more  than  half  length  of  body; 
fourth  spine  a  little  shorter  and  much  more  slender;  soft  dorsal  much 
elevated  but  not  falcate,  If  in  body.  Ventral  half  length  of  body, 
reaching  middle  of  anal;  pectoral  about  as  long  as  head;  second  anal 
spine  lower  and  stronger  than  thif d,  lower  than  longest  soft  rays. 
Lower  jaw  with  short  papillae  on  lower  side  of  each  ramus.  Color 
dark  olive,  with  about  four  faint  oblique  pale  cross  bands,  about  one- 
third  width  of  interspaces.  Fins  blackish,  the  pectoral  pale  with  a 
dark  cross  shade  at  its  base. 

This  species  is  rare  in  Japan.  We  have  a  specimen  from  Misaki 
only.  It  reaches  a  length  of  about  a  foot.  Our  specimen  agrees  well 
with  the  above  account,  which  is  condensed  from  Steindachner's  de- 
scription. 

{fUTCog^  type.) 

2.  EVISTIAS,  new  genus. 

This  genus  differs  from  IIUtiopteruH  mainly  in  the  form  of  its 
spinous  dorsal.  The  spines,  four  in  number,  are  very  stout  and  of 
graduated  length,  the  fourth  being  little  more  than  half  the  length  of 
the  highest  soft  raj'^s,  which  are  very  high,  but  not  falcate.  Anal 
spines  three,  the  second  largest,  the  third  longest.  Anterior  profile 
of  head  very  irregular,  the  orbital  region  and  the  snout  and  jaws  very 
prominent.  End  of  maxillary  not  covered  by  preorbital;  no  teeth  on 
vomer. 

(ftJ,  well;  {(Ttiov^  sail,  for  dorsal  tin.) 

Type  of  the  genus, — Evutia^  ax^utirodris. 

2.  EVISTIAS  ACUTIROSTRIS  (Schlegel). 

TEGTTDAIa  (GOBLXK-PORGT). 

Histiopterus  acutirostris  ^hlegel,  Fauna  Japonica,  Poiss.,  1843,  p.  88  (Nagasaki). — 
Steindachnrr  and  Doderlein,  Fische  Japans,  1883,  p.  12,  pi.  iii  (Tokyo). — 
Ishikawa  and  Matbuura,  Prel.  Cat.,  1897,  p.  58  (Tokyo). 


«Tegu  (pronounced  Tengu)  in  Japanese  mythology  ig)|^|2^3C^4sl3®™i^*ei*^y  or 
goblin  with  a  very  long  nose. 
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Habitat. — Southern  Japan,  north  to  Tokyo. 

Head  Z\  in  length;  depth  1,\,  B.  7,  D  IV,  29,  A  III,  13,  scales  62. 
Eye  3|  in  head,  snout  (obliquely  measured)  2|.  Anterior  profile  very 
irregular,  the  snout  and  interorbital  region  very  prominent;  preor- 
bital  very  deep.  Gill  rakers  very  short  and  thick,  4  + 16.  Dorsal 
spines  stout,  graduated,  the  third  about  half  the  fourth,  which  is  a 
little  shorter  than  head  and  a  little  more  than  half  the  first  soft  ray, 
which  is  i  to  i  longer  than  head;  soft  rays  progressively  shortened, 
the  outer  edge  of  the  fin  slightlj^  convex.  Caudal  lunate;  anal  spines 
stout,  the  second  very  sttong,  a  little  shorter  than  third,  both  much 
shorter  than  the  soft  rays;  pectoral  and  ventral  each  about  as  long 
as  head. 

Color  olive,  with  six  blackish  cross  bands  about  as  wide  as  the  inter- 
spaces, the  first  at  the  nape  reaching  to  the  eye;  the  second  including 
first  three  dorsal  spines,  base  of  pectoral,  and  whole  of  ventral  fin;  the 
third  and  widest  just  before  vent;  the  fourth  involving  base  of  anal 
spines;  the  fifth  curved  ilong  base  of  soft  dorsal  and  anal;  the  fourth 
narrow,  on  caudal  peduncle.  Fins,  except  ventral  an<j[  base  of  pectoral, 
pale. 

This  species  reaches  a  length  of  about  20  inches.  It  is  known  as 
Tegudai,  "Snouty  Porgy."  We  have  one  large  specimen,  from  the 
market  of  Yokohama,  taken  outside  the  heads,  about  Awa.  It  agrees 
well  with  Steindachner's  account,  condensed  above. 

(axiutus^  sharp;  rostrum^  snout.) 

3.  QUINQUARIUS,  new  genus. 

Pentaceros  Cuvier  and  Valenciennes,  Poles.,  1829,  III,  p.  30  {capensis).    (Not 
of  Schultze,  1760,  a  genus  of  Starfishes). 

Body  oblong,  compressed,  pointed  anteriorly,  the  profile  not  very 
irregular;  dorsal  fin  with  11  or  12  spines,  and  12  to  14  soft  rays,  the 
base  of  the  spinous  dorsal  much  longer  than  that  of  the  soft  part; 
dorsal  spines  strong,  the  third  longest,  the  last  one  a  little  lower  than 
the  soft  rays.  Anal  spines  five,  the  second  longest,  the  last  one  lower 
•  than  the  soft  ra3's,  which  are  about  9  in  number;  caudal  lunate;  pec- 
torals and  ventrals  long.  Scales  moderate,  firm.  Cheeks  scaly,  bones 
of  head  rugose.     No  teeth  on  vomer  or  palatines.     Eye  large. 

{quinqiw^  five,  from  the  number  of  anal  spines.) 

Type  of  genus, — Qainqmiriits  japmiicus. 
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3.  QUINQUARIUS  JAPONICUS  (Doderlein), 

T8TJB0DAI  (BOTTLE-MOUTH  POROY). 

Pentaceros  japonicus  DUderleis,  in  Steindachner  and  Doderlein,  Fische  Japans, 
II,  1882,  p.  8,  pi.  V,  figs.  1  and  2  (Tokyo). 

JIalntat — Southern  Japan. 

Head,  2|  in  length;  depth.  If.  B.  7.  D.  XI,  14.  A  V,  9.  Scales, 
47  to  49.  Eye,  3  in  head.  Anterior  profile  nearly  straight,  the  snout 
pointed.  Third  dorsal  spine,  li  in  head;  soft  dorsal  rounded,  its  lon- 
gest rays  about  3  in  head.  Second  anal  spine,  2i  in  head;  soft  anal 
rounded.  Color,  shining  silver  gray;  paler  below  ventrals  blackish 
Doderlein). 

The  species  is  known  from  two  specimens,  19  to  21  cm.  in  length, 
found  in  the  market  of  Tokyo  by  Doctor  Doderlein.  It  is  probably 
from  Misaki  or  Awa,  outside  the  heads. 

SUMMARY. 

1.  Ilisiiopterus  Sch\€^e\  IMS. 

1.  typua  Schlegel,  1843;  Misaki. 

2.  JMslias  Jordan  1907. 

2.  acutirostris  (Schlegel),  1843;  Yokohama. 

3.  Quinquarius  Jordan  1907. 

3.  japonicus  (Doderlein),  1882. 


NOTE  ON  TEPHRITIS  OR   VELIFRACTA. 

I  may  here  note  that  the  name  Tephritia  Gunther  (1862),  applied  to 
a  genus  of  Chinese  flounders,  is  preoccupied  among  flies  {Tephritis 
Fabricius  1794).  The  genus  of  flounders  may  be  named  Yelifracta^  using 
a  term  applied  by  Richardson  to  the  tj^pe-species,  Velifracta  sinensis 
(Lac^pede).  A  good  figure  of  this  species  is  published  by  Jordan  and 
Seale,  in  Proc.  Davenport  Acad.  Sci.,  X,  1906,  pi.  xi. 
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ON  THE  METEORITE  FROM  RICH  MOUNTAIN,  JACKSON 
COUNTY,  NORTH  CAROLINA. 


By  (teorge  p.  Merrill, 
with  cheniicAl  analyses  by  Wirt  Tassin, 

Of  the  U.  S.  National  Museum, 


The  meteorite  described  below  was  received  at  the  United  States 
National  Museum  from  Prof.  H.  H.  Brimley,  curator  of  the  Stat^ 
Museum  at  Raleigh,  North  Carolina.  To  him  I  am  also  indebted  for 
most  of  the  information  relative  to  its  fall. 

The  exact  date  of  fall  can  not  be  given,  but  it  is  stated  as  "  about 
the  20th  of  June,  1903,  and  2  o'clock  in  the  day."  Concerning  the 
phenomena  of  the  fall,  the  following  is  gleaned  from  a  letter  of  Mr. 
E.  A.  Cook,  of  Rich  Mountain,  to  Mr.  Briniley: 

''It  [the  meteorite]  was  going  nearl}"  due  south;  I  did  not  see  it, 
though  it  passed  directly  over  my  place.  It  made  a  rumbling  sound 
something  like  a  tornado  of  wind,  or  the  pouring  of  water."  The 
explosion  Mr.  Cook  compares  to  a  "large  blast,"  the  first  and  loudest 
being  followed  by  lesser  sounds,  compared  to  the  shooting  of  a  self- 
acting  pistol.  Reports  from  the  adjacent  parts  of  South  Carolina 
were  to  the  eflFect  that  the  passage  of  the  stone  was  heard  and  seen 
there,  and  it  created  great  excitement.  It  was  also  seen  by  people 
living  10  miles  northwest  of  Rich  Mountain,  who  reported  it  as  look- 
ing like  a  ball  of  fire  the  size  of  a  flour  barrel.  The  single  piece 
secured  (See  Plate  XVI)  passed  through  the  top  of  a  green  tree,  cut- 
ting oflF  the  leaves  and  small  limbs,  and  struck  the  ground  not  more 
than  40  feet  from  a  man  standing  in  a  field,  who  dug  it  up  and 
gave  it  to  Mr.  Cook.  Other  fragments  were  reported  to  have  been 
found  across  the  State  line  in  South  Carolina.  Such,  however,  have 
not  come  into  the  possession  of  the  writer,  nor  has  he  been  able  to  get 
track  of  them.  The  single  piece  which  has  thus  far  come  to  light  is 
that  shown  in  Plate  XVI,  which  weighed  668  grams;  actual  size,  122 
mm.  in  length;  76  mm.  in  breadth  hx  44  mm.  in  thickness.     This  is 

'     '  ■-  Digitized  "bTvLjiron^te^ 
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obviously  a  freshly  broken  piece  from  a  larger  mass,  the  crust  on  the 
flat  surface  (lower  side  in  fig.  1)  being  very  thin,  not  nearly  equal  to 
that  on  the  rounded  surface.  There  is  no  fluting  or  grooving  to  indi- 
cate the  orientation  during  flight,  but  the  smoothness  of  the  rounded 
point  (upper  left  in  fig.  1)  suggests  at  least  that  this  formed  the  nose 
or  breast  of  the  stone  in  its  passage  through  the  air.  The  proximity  of 
this  locality  to  that  of  the  Henderson ville  meteorite  recently  described 
by  the  writer  «  might  at  first  suggest  that  it  represented  a  part  of  the 
same  fall.  The  testimony  of  eyewitnesses  to  the  phenomenon  and  the 
freshness  of  the  sample  as  compared  with  the  last  named,  however, 
preclude  any  such  conclusion.  The  close  similarity  of  the  stone  to 
that  of  Bath  Furnace,  Kentucky,  as  described  by  Ward  *  is  also  worthy 
of  note,  although  there  is  an  interval  of  over  six  months  between  the 
dates  of  fall. 

The  black  crust  is  dull,  and  somewhat  rough.  On  the  recently 
broken,  flat  surface,  where  the  crust  is  thinnest,  and  on  the  rounded  sur- 
face the  metallic  iron  particles  project,  seemingly  having  resisted  the 
frictional  heat  of  the  atmosphere  more  than  did  the  silicate  portions. 
This  is  shown  plainl}"  in  fig.  2  of  Plate  XVI.  A  cut  surface  shows  a 
gray,  compact,  indistinctly  chondritic  structure,  with  gray  and  more 
rarely  white  "kugels"  and  an  about  medium  scattering  of  metallic, 
iron  and  troilite.  The  texture  is  coarser,  less  compact,  and  in  color  a 
lighter  gray  than  that  of  the  Hendersonville  stone,  but  closely  like 
that  of  Bath  Furnace.  The  stone  is  traversed  by  numerous  fine, 
thread-like,  black  veins,  often  branched,  and  without  common  orienta- 
tion. Although  sought  for  with  care,  no  certain  indication  of  move- 
ment along  these  lines  could  be  discovered.  Indeed,  the  evidence  was 
almost  wholly  to  the  contrary,  the  veins  sometimes  passing  directly 
through  the  chondrules  without  evident  relative  displacement  of  the 
portions  thus  separated. 

Under  the  microscope  the  structure  is  somewhat  obscure,  the  chon- 
drules being  often  f ragmental  and  not  strongly  differentiated  from 
the  fine,  pulverulent  ground.  Olivine  and  enstatite,  the  latter  pro- 
vailing,  with  an  occiisional  monoclinic  pyroxene,  are  the  principal  sili- 
cate constituents,  the  first  named  in  chondrules  of  the  polysomatic  and 
barred  type,  and  in  scattered  granules;  the  enstatite  in  cryptocrys- 
talline  radiate  forms,  granules,  and  occjisional  relatively  large,  almost 
colorless  and  clear  plates.  Interspersed  with  these  are  minute  color- 
less areas,  showing  no  crystalline  outlines,  cleavage,  or  other  evidences 
of  crystal  structure,  little  relief  and  polarizing  only  in  light  and  dark 
colors.  These  areas  are  at  times  so  abundant  as  to  form  the  base  in 
which  the  other  constituents  are  embedded.     They  are  evidentl}^  com- 

«  Proc.  r.  S.  Nat.  Muh.,  XXXI,  1907,  pp.  79-82. 

^Proc.  RochesUjr  Acml.  of  Sci.,  IV,  im5,  p^yl^^OQlc 
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posed  of  a  single  mineral,  the  optical  properties  of  which  are  so  ill- 
defined  as  to  make  a  satisfactory  determination  impossible.  At  times 
it  is  quite  isotropic,  but  more  commonly  it  shows  a  faint  double 
refraction,  and  in  a  very  few  instances  the  attempt  at  obtaining  an 
interference  figure  resulted  in  a  very  indistinct  dark  brush,  suggestive 
of  a  biaxial  mineral.  Between  crossed  nicols,  if  not  always  dark,  it 
shows  no  definite  extinction  plane,  but  the  dark  wave  sweeps  over  the 
surface  much  aa  in  an  isotropic  mineral  in  a  condition  of  strain.  In  a 
single  instance  one  of  these  areas  adjoined  and  partially  inclosed  a 
minute  particle  showing  the  pai'allel  twin  bands  of  a  plagioclase  feld- 
spar. The  mineral  is  regarded  as  unquestionably  the  same  as  that  so 
common  under  similar  conditions  in  the  meteorite  of  Alfianello,  Italy, 
and  which  has  been  considered  by  V.  TouUon^  as  maskelynite,  a  con- 
clusion adopted  by  Tschermak.*  The  present  writer  also  noted  its 
occurrence  in  the  recently  described  meteoric  stone  from  Coon  Butte, 
Arizona.^  Compared  with  terrestrial  rocks,  it  is  of  interest  to  note 
that  similar  structures  and  associations  of  pyroxene  or  olivine,  and 
what  are  unquestionably  feldspars,  are  found  in  peridotites  of  the 
wherlite  type,  as  described^  by  the  writer  some  years  ago  from  the 
Red  Bluff  region  of  Montana. 

In  addition  to  the  above  is  an  occasional  plate  of  a  colorless  silicate 
likewise  of  a  doubtful  nature.  The  plates  are  of  irregular  outline, 
faintl}'  gray  or  almost  completely  colorless,  and  show  very  faint,  short, 
sharp  cleavage  lines,  and  rarely  any  inclosures  of  other  minerals  which 
are  so  conspicuous  a  feature  of  the  maskelynite.  The  surface  viewed 
under  a  high  power  has  a  peculiar  roughness,  in  which  also  it  differs 
from  the  above.  Between  crossed  nicols  it  gives  weak  polarization 
colors,  and  is  optically  biaxial,  though  good  interference  figures  are 
not  obtainable.  The  description  given  by  Tschermak^  of  a  mineral 
referred  to  as  possibly  monticellite  would  apply  equally  well  to  this, 
though  the  present  writer  confesses  to  a  considerable  feeling  of  doubt 
as  to  its  true  nature. 

The  structure  and  composition  of  the  stone,  as  a  whole,  is  compar- 
able with  those  of  Lancon,  France,  and  Bath  Furnace,  Kentucky  (Cia). 
It  will  be  known  as  the  Rich  Mountain  meteorite. 

CHEMICAL  ANALYSIS  BY  MR.   WIRT  TASSIN. 

A  very  small  portion  of  the  meteorite,  5.8  grams  in  all,  was  available 
for  analysis.  This  was  treated  in  the  usual  way,  the  native  metals 
(I),  sulphur  (II),  phosphorus  (III),  soluble  and  insoluble  silicates  (IV 

«Sitz.  Wien.  Akatl.,  LXXXVIIl,  1883,  p.  433. 

*Die  Mikroekopische  Beschaffenheit  der  Meteoriter,  see  especially  pi.  xvii,  fig.  2. 

<-Ain.  Joar.  Sci.,  XXI,  May,  1906,  p.  347. 

rfProc.  U.  S.  Nat.  Mus.,  XVII,  1895,  p.  651.  Digitized  by  GoOQIc 

«Sitz.  Wien.  Akad:,  LXXXVIIl,  Pt.  1,  1883,  p.  365.  *^ 
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and  V),  and  the  alkalies  (VI),  each  being  determined  in  separate  por- 
tions.    The  values  obtained  are  as  follows: 


II. 
III. 


IV. 


Fe 
Ni  , 
Co 
S  ., 
P. 


7.07 

.73 

.031 

1.42 

.03 

8iO.^ 18.28 

FeO 9.06 

AlA 50 

CaO 99 

MgO 18.16 


SiO, 23.00 


FeO. 

AIA 

CaO 

MgO 

Fes04  (magnetite). 
C  (graphite) 


VI 


iK,0 
\Na,C 


4.92 

2.10 

l.ftl 

8.27 

.15 

.015 

.16 

.68 


Insoluble  silicates 40. 670 

Magnetite 150 

Graphite 015 


99.736 


From  these  several  values  the  approximate  composition  of  the  mass 
ma}^  be  arrived  at  as  given  below: 

Iron 7. 070 

Nickel 7:^ 

Cobalt 031 

Troilite 3.890 

Schreibersite 200 

Olivine 46.990 

In  the  analyses  above  given  the  absence  of  copper  in  the  native 
metals  and  chromite  among  the  compounds  is  to  be  noted.  Attention 
is  also  to  be  called  to  the  presence  of  carbon  as  graphite,  oi*curring'  as 
gi-aphitic  chondrules,  which  may  or  may  not  be  contained  in  or  sur- 
rounding particles  of  the  native  metals.  The  occun^ence  of  the  graph- 
ite is  especially  interesting,  since  the  relatively  large  amounts  of  it 
do  not  appreciably  affect  the  color  of  the  groundmass. 
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The  Rich  Mountain,  North  Carolina,  Meteorite. 

The  relative  po«ition  of  the  stone  in  the  two  views  may  be  judged  by  noting  the  elongated 
depression  on  the  upper  Mirface  and  to  the  right  in  tig.  L  In  tig.  2  the  stone  has  been 
simply  tipped  so  that  the  front  edge  in  fig.  1  is  at  the  bottom  in  tig.  2. 
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A    REVIEW  OF  THE  FISHES  OF  THE  FAMILY  GERRID.E 
FOUND  IN  THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan, 

Of  Stanford  University,  Califomia. 


In  this  paper  is  given  an  account  of  the  species  of  fishes  belonging 
to  the  family  Gerrida;  found  in  the  waters  of  Japan.  It  is  based  on 
the  collections  of  Professors  Jordan  and  Snyder,  series  of  which  are 
in  the  United  States  National  Museum.  The  species,  two  in  number, 
are  known  to  the  Japanese  as  Kurosagi  Qcuro^  black,  sagi^  heron, 
the  same  word  used  for  smelt). 

Family  GERRIDiE. 

Body  oblong  or  elevated,  compressed,  covered  with  large,  smooth 
scales;  lateral  line  continuous,  concurrent  with  the  back;  mouth  mod- 
erate, extremely  protractile,  descending  when  protruded,  the  spines  of 
the  premaxillary  extending  to  above  eye,  closing  a  deep  groove  in  the 
top  of  head;  maxillary  without  supplemental  bone,  not  slipping  under 
the  very  narrow  preorbital,  its  surface  silvery,  like  the  rest  of  the  head; 
base  of  mandible  scaly,  a  slit  between  it  and  the  preorbital  to  permit 
its  free  motion;  jaws  each  with  slender,  villiform  teeth;  no  incisors, 
canines,  nor  molars;  no  teeth  on  vomer  or  palatines;  preopercle  entire 
or  serrate;  sides  of  head  scaly;  nostrils  double,  round;  pseudobranchiae 
concealed;  gillmkers  short,  broad;  gill-membi-anes  separate,  free  from 
the  isthmus;  dorsal  fin  single,  continuous  or  deeply  notched,  the  spinous 
and  soft  portions  about  equally  developed,  with  a  scaly  sheath  along  the 
base;  dorsal  spines  9  or  10;  anal  with  2,  3,  or  6  spines,  usually  with  3 
spines,  the  soft  portion  of  the  fin  similar  to  the  soft  dorsal,  but  shorter; 
ventral  fins  thoracic,  1,  5,  rather  close  together,  slightly  behind  pecto- 
rals, branchiostegals  6;  lower  phaiyngeal  bones  close  together,  often 
appearing  to  be  united;  the  teeth  blunt;  air-bladder  present;  pyloric 
cceca  rudimentary;  vertebrae  10  +  14  =  24.  Oviparous.  Carnivorous 
fishes  of  moderate  size  inhabiting  sandy  shores  of  tropical  and  sub- 
tropical seas. 

QOgle 
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KEY  T<»  GENKRA. 

(I.  Gerrin.k.     Dorwal  tin  continnouH,  deeply  notx^heci;  anal  spines,  3  or  2. 
b.  Second  interhjemal  spine  normally  developed,  not  forming  a  hollow  cylinder, 
the  air-bladder  not  enterinj?  it,  but  its  tip  forking,  extending  on  each  side  of 
it. 
c.  Second  interhaemal  spine  long,  spear-shaped,  anal  spines  3. 
d.  Preopercle  entire;  second  anal  spine  moderate. 

e.  Dorsal  spines,  9 XysUrma^  1 

ee.  Dorsal  spines,  10 Gerreomorpha^  2 

1.  XYSTyCMA  Jordan  and  Evermann. 

Xysiamia  Jordan  and  Kvkrmann,  Pro<\  Cal.  Ac.  Sci.,  1895,  p.  471  [cinerexi*). 

This  genus  diflFers  from  GerreH  in  liaving  the  preopercle  entire.  The 
body  is  compressed,  but  not  greatly  elevated,  and  the  second  anal  and 
fourth  dorsal  spines  are  less  enlarged  than  in  Gerres.  Dorsal  spines 
always  9;  anal  spines,  3.  The  second  interhsemal  is  long  and  spear- 
shaped,  not  hollow,  and  not  receiving  the  air-bladder,  its  structure  as 
in  Gcrres.  Usually  the  air-bladder  is  forked,  passing  on  each  side  of 
the  interhaemal  spine.  Species  numerous,  chiefly  Asiatic,  only  the 
type-species  being  American. 

{Hvarov^  s|>ear-shaft;  al^a^  blood,  for  interhivmal.) 

I.  XYST-ffiMA  ERYTHROURUM  (Bloch). 

KtmOSAOI  (BLACK  SMELT),  AMAOI  (SWEET-FISH),  SUTJOARA  (OHICKABEE.) 

Si)aru«  erythronrus  Block,  Ichth,  V^III,  1790,  p.  23,  pi.  cclxi  (Japan). 

(rerres  equuJa  Schlegki.,    Fauna  Japonica,  Poiss.,  1843,   p.   76,   pi.    xl,  fig.   1 

(Nagasaki). — Blreker,  Nieue  Nalez,  Japan,  XXV,  1857,  p.  92  (Nagasaki). 
?  Gerresjapanicijj<  Gunther,  Cat.,  IV,  1862,  p.  260  (Amoy;  Canton.     Said  to  have 

D.  IX,  10).     (Not  of  Bleeker. ) 
?  Oerres  japonicus  Ri:tter,«  Proo.   Ac.   Nat.  Sci.,  Phila.,  1897,  p.  76  (Swatow, 

China). 
XysUvma  oyena  Smith  and  Pope,  Proc.  U.  S.  Nat.  Mus.,  XXXI,  1906,  p.  478 

( Yamagawa,  near  Kagoshirna).     (Not  of  Forsk^l) . 

IlahHat,- — Southern  Japan,  jx^rhaps  southward  to  China,  common  in 
sandy  bays  northward  to  Wakanoura. 

Head  i\  in  length;  depth  2J  to  3;  D.  IX,  10;  A.  Ill,  8;  eye  3  to  3* 
in  head;  scales  tl:|-44-9. 

Body  elliptical-compressed,  rather  more  elongate  and  less  angular 
than  usual  in  XyMti^ma;  silvery  part  of  maxillaiy  about  twice  as  long 
as  deep;  groove  on  top  of  head  shoil,  obtuse  behind;  dorsal  rather 
low,  its  longest  spine  1|  to  1|  in  head;  second  anal  spine  3  to  3i  in 
head;  pectoral  as  long  as  head;  ventral  H  in  head;  distance  from  ven- 
tral base  to  anal  greater  than  length  of  head;  gill  rakers  ver}'  short 
and  sharp,  5+7.  f-\ 

—    —  '  DigWzedby  V^OOQ-lC-      -    -     — 

«Thi8  specimen  having  the  depth  2i  in  length,  the  anal  spine  J  d§th  of  IkmIv, 
niuHt  l)elong  to  a  distinct  Hpecies,  i)erhaj>8  Xystivma  oyena. 
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Color  silvery,  rather  darker  above  than  UHual;  faint  dark  shades 
along  bases  of  soft  dorsal  rays;  tip  of  spinous  dorsal  black;  tips  of 
ventrals  more  or  less  dusky;  axil  of  pectoral  rarely  entirely  pale, 
Uvsually  dark;  ventrals  and  front  of  anal  yellow  in  life. 

Of  this  species,  common  on  sandy  shores  throughout  southern  Japan, 
we  have  man}'  specimens  from  Nagasaki,  Wakanoura,  and  Oita,  in 
Bingo.     It  is  an  elongate  species,  with  the  back  dusky  and  the  fin  spines 


Pio.  1.— Xy8Ta:ma  krythrourum. 

low.  It  has  been  confounded  with  Xi/ftt^ma  oyena  (Forsk^l),  of  India 
and  Arabia,  but  it  is  apparently  distinct.  The  latter  is  a  deeper  fish, 
with  the  caudal  dusky  behind  and  the  ventrals  pale. 

{epvOpog  red;  ovpd  tail,  which  is  not  the  case;  Bloch's  type  was 
doubtless  discolored.) 

2.  GERREOMORPHA  Alleyne  and  Macleay. 

Gerreomorpha  Alleyne  and  Macleay,  Proo.  Linn.  S<jc.  N.  S.  W.,  I,  1876,  p.  274 
(ro9tr(Ua). 

This  genus  differs  from  Xystieina^  and  from  all  other  Gerridpe^  in 
having  ten  dorsal  spines  instead  of  nine.  The  type  is  Australian. 
Gerreomorpha  setifera  (Hamilton-Buchanan)  is  an  Indian  species  of  this 
genus. 

(Gerres;  ploq^t)^  form.) 

a.  GERREOMORPHA  JAPONICA  (Bleeker). 

Grrres  japonicus  Bleeker,  Nieue  Nalez,  Japan,  1857,  p.  93,  pi.  v  (Nagasaki). — 
Nyste(5m,  Svensk.  Vet.  Ak.  Handl.,  1887,  p.  12  (Nagasaki). 

Xygtama  japonicum  Smith  and  Pope,  Proe.  U.  S.  Nat.  Mus.,  XXXI,  190(),  p. 
478  (Kochi;  Urado). 

HoMUit. — Bay  of  Waka,  to  Nagasaki  and  southward  to  th«  Kiu  Kiu 
Islands;  rare.    *  gtzedbyL^OOglC 
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Head  3f  in  length;  depth  2|;  eye  Si  in  head;  D.  X,  9;  A.  Ill,  7; 
scales  5i-42-9. 

Body  deeper  and  more  angulated  than  in  Xystwma  ei'ythnmrwta; 
groove  of  premaxillary  short,  obtuse  behind;  silvery  part  of  maxillary 
about  half  longer  than  deep;  snout  not  projecting;  outline  of  lower 
jaw  slightly  concave;  longest  dorsal  spine  \\  in  head;  longest  anal 
spine  2t ;  pectoral  as  long  as  head. 

Color  silvery,  darker  above,  with  faint  darker  streaks  along  the 
rows  of  scales;  tip  of  dorsal  blackish;  axil  of  pectoral  dusky;  ventrals 
not  tipped  with  black;  ventrals  and  membranes  of  anal  spines  yellow 
in  life;  caudal  greenish. 


FKJ.  2.— (jEBREOMORPHA  japonica. 

Of  this  species  we  have  examined  three  specimens,  two  from  Naha 
in  the  Riu  Kiu  Islands,  presented  by  the  Imperial  Universit3\  The 
other  was  taken  by  Messrs.  Jordan  and  Snyder  at  Wakanoura.  The 
species  may  be  known  at  once  by  the  very  silvery  coloration,  by  the 
rather  deep  body  and  by  the  character,  called  generic,  of  the  ten  dorsal 
spines. 

SUMMARY. 

Family  Gerrid.*:. 

1.  Xystfinno  Jordan  and  Evermann,  1895. 

1.  erythrourum  (Bloch)  1790;  Wakanoura,  Oita,  Nagasaki. 

2.   Gerreomorpha  Alleyne  and  Macleay,  1876. 

2.  japonica  (Bleeker)  1857;  Wakanoura,  Naha  (Riu  Kiu  islands). 
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SOME  MADREPORARIAN  CORALS  FROM  FRENCH  SOMA- 
LILAND,  EAST  AFRICA,  COLLECTED  BY  DR.  CHARLES 
GRAVIER. 


By  T.  Wayland  Vaughan, 

iSistodian,  Madreporariay  U.  S.  National  MxiBeum^  and  Geologic,  U.  X  Geological  Survey, 


Doctor  Charles  Gitivier,  of  the  Museum  d'Histoire  Naturelle,  Paris, 
kindly  submitted  to  me  for  study  and  report  that  portion  of  the  collec- 
tion of  corals  made  by  him  in  1904,  in  French  Somaliland,  that  would 
safely  bear  transportation  to  this  country.  I  accordingly  received  the 
so-called  Astreans,  the  Fungids,  the  Astreopores,  and  the  Goniopores. 
The  type  specimens,  in  the  case  of  new  forms,  are  the  property  of  the 
Paris  Museum;  but  paratypes  or  fragments  of  the  types  are  in  the 
United  States  National  Museum. 

As  the  collection  was  obtained  at  a  locality  just  outside  the  mouth 
of  the  Red  Sea,  it  is  of  special  interest  for  comparison  with  the  faunas 
of  the  Red  Sea,  the  East  Coast  of  Africa,  and  the  regions  farther  to 
the  east  in  the  Indian  Ocean. 

I  desire  to  express  my  thanks  to  Mr.  J.  Stanley  Gardiner,  of  Gon- 
ville  and  Caius  College,  Cambridge,  for  kindly  comparing  photographs 
and  my  descriptions  of  Orbicdla  amvuligera  and  the  Cyphastreae  with 
his  specimens  from  the  Maldive  and  Laccadive  archipelagoes. 

Genus  PHYSOGYRA  Quelch. 

1886.  Phyaogyra  Quelch,  Reef  Corals,  "Challenger"  Reporte,  p.  75. 
Quelch  established  this  genus  for  a  coral  that  he  described  as  Physo- 
gyraaperta^  from  Banda,  and  iheiPlei'ogyra llchtensteini^Ulne  Edward« 
and  Haime,  of  unknown  habitat.  The  latter  species  has  not,  to  my 
knowledge,  been  figured.  Doctor  Gravier  obtained  two  species,  which 
are  subsequently  described,  from  French  Somaliland.  In  order  to 
show  the  differential  characters  of  the  four  recognized  species  1  have 
prepared  the  following  synopsis: 

SYNOPSIS   OK  THE  SPECIES   OP   PHYSOGYRA. 


I      Without  wall  ridge  on  the  colline  summits: 


Upper  mai^ins  of  the  septa  arched  or  flattened P.  somaUen^is^  new  species. 
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With  wall  ridge  on  the  colline  Bummitp: 
Valley  axes  narrow  and  deep. 

Valleys,  15  to  18  mm.  wide;  septa,  2  to  3  mm.  apart. 

P.  lichtensteini  Milne  Edwards  and  Haiiue. 
Valley  axes  open  and  shallow. 

Upper  raaiTgins  of  the  septa  arched  or  flattened;  valleys,  16  to  20  mm.  w^Uie; 

septa,  2  to  4  mm.  apart P.  aperta  Quelch. 

Upper  margins  of  the  septa,  distally  abruptly  elevated;  valleys,  11  to  18.5 
mm.  wide;  septa,  1.4  to  2  mm.  apart,  occasional  intermediate  rudimenta- 
ries  .- '. P.  gravieriy  new  species. 


PHYSOGYRA  SOMALIENSIS,  new  species. 

Plate  XVII. 

Apex  of  the  base  small,  surmounted  by  a  short,  thick  pedicel.  The 
lower  surface  more  or  less  corrugated  concentrically,  ascending  at  a 
low  angle,  with  the  margins  in  some  instances  slightly  bent  downward. 
Costes  correspond  to  many  or  most  of  the  septa;  no  epitheca;  wall 
largely  dissepimental  in  origin,  often  presenting  a  glazed  appearance. 
The  reflexed  edge  zone  may^  extend  some  distance  from  the  margin,  or 
foreign  objects  may  incrust  the  base  to  near  the  periphery.  The  upper 
surface  is  gently  domed.     The  corallum  is  very  vesicular  and  for  its 

size  extremely  light. 

Table  of  measurements. 


Specimen. 


No.  1  . . 
No.  2.. 
No.  3a . 


Diameter. 

_ 

Height. 

Greater.     I^esser. 

mm.      j      mm. 

mm. 

76 

71 

M 

134 

121 

83 

161 

150 

80 

1  Figured  type,  Mimeum  d'HIstoIre  Naturelle,  Paris. 

Valleys  more  or  less  radiate  in  arrangement;  longitude,  up  to  120 
mm.  on  specimen  No.  3;  distance  between  the  summits  of  adjacent 
eollines,  from  11  to  18  mm.;  depth,  about  8  mm.  Calicinal  centers 
distinct  or  indistinct. 

Septa  thin,  distant,  usually  alternating  in  prominence,  the  taller, 
which  are  somewhat  unequal,  continuing  to  the  summit  of  the  col- 
lines,  while  the  smaller  ones,  which  usually  are  decidedly  rudimentary, 
appear  farther  down  on  the  sides  of  the  eollines  in  the  loculi  between 
the  larger.  There  are  7  to  8  larger  septa  to  the  centimeter,  and 
approximately  the  same  number  of  smaller  ones.  The  septal  margins 
are  entire;  their  upper  portion  gently  arched  or  flattened,  the  outer 
ends  may  connect  with  the  septa  of  the  next  series,  or  they  may  end 
abruptly  on  the  colline  summit;  the  inner  margins  fall  abruptly  to  the 
bottom  of  the  narrow  axial  furrow. 

Dissepimental  endotheca  highly  developed,  forming  vesicular  ridges 
from  7.5  to  16.5  mm.  across;  dissepiments  thin,  from  1  to  2  mm. 


HO.  1526.  CORA LS  FROM  FRENCH  SOMALILAND—  VA IJOIIAN.  25 1 

apart;  they  arch  upward  and  may  reach,  or  v^ery  nearly  reach  the 
hi^hent  points  of  the  septa.  The  col  lines  composed  of  dissepiments 
and  the  outer  ends  of  the  septa;  there  is  no  wall  lamella. 

Columella  poorly  developed,  consisting  of  a  few  septal  processes,  or 
absent. 

Tyf}e. — Museum  d'Histoire  Naturelle,  Paris. 

Paratype. — United  States  National  Museum. 

Memarks.  — ^This  species  differs  from  the  other  three  species  of  the 
^enus  by  the  absence  of  a  wall  ridge  or  lamella,  and  by  having  more 
numerous  septa. 

PHYSOGYRA  GRAVIERI,  new  species. 
Plate  XVIII,  figB.  1,  2. 

Corallum  very  vesicular  and  light;  subdiscoid  in  shape,  with  a 
thin,  slightly  reflexed  edge.  Greater  diameter,  141  mm. ;  lesser,  125 
inm. ;  height,  57  mm.  The  lower  surface  is  almost,  but  not  entirely, 
without  epitheca;  the  edge  zone  evidently  extended  a  considerable 
distance  beneath  the  periphery,  but  there  are  some  serpula  tubes  and 
niolluscan  shells  attached  to  the  base.  The  basal  wall  is  largely  dis- 
sepimental  in  origin,  but  apparently  not  entirely  of  that  nature. 
Prominent,  thin  costal  correspond  to  most  of  the  septa. 

Upper  surface  gradually  rounded.  Colline  summits  indicated  by 
an  imperfect,  discontinuous,  perforate  wall;  the  distal  ends  of  the 
septa  elevated  at  a  sharp  angle. 

Valleys  more  or  less  radiate  in  arrangement,  rather  straight  or 
sinuous,  they  may  be  long,  as  much  as  119  mm.  in  length;  distance 
between  colline  summits,  from  11  to  18.5  mm. ;  depth  about  6  mm.,  but 
a«  the  wall  and  the  elevated  distal  ends  of  the  septa  form  a  ridge  from 
2  to  3.5  mm.  tall,  the  valleys  are  really  decidedly  shallow.  Calicinal 
centers  distinct,  average  about  1  cm.  apart. 

Septa  thin,  distant,  5  to  7  large  ones  to  the  centimeter,  with  occa- 
sional intervening  rudimentaries.  The  larger  continue  to  the  summits 
of  the  collines  and,  as  has  been  stated,  have  their  outer  ends  suddenly 
elevated  and  joined  one  to  another  by  an  imperfectly  developed  wall. 
The  septal  margins  are  microscopically  dentate  and  form  somewhat 
sinuous  lines  from  points  slightly  above  the  base  of  the  wall  ridge  to 
irregularly  developed,  somewhat  ragged  paliform  lobes  that  surround 
the  calicular  axis.  The  inner  edges  of  the  lobes  are  steep,  and  sur- 
round the  rather  shallow  calicinal  centers. 

Dissepimental  endotheca  very  highly  developed,  forming  vesicular 
collines  that  extend  across  from  the  bottom  of  one  valley  to  that  of 
the  next,  and  arch  upward  to  within  2  to  3.5  mm.  of  the  wall  summit. 
Dissepiments  thin,  arched,  from  1  to  3  mm.  apart. 

Columella  poorly  developed,  false,  consisting  of  a  few  spinose  proc- 
esses from  the  inner  ends  of  the  septa. 
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Ti/pe, — Museum  d'Histoire  Naturelle,  Paris;  a  portion  of  the  t3'^pe 
in  the  United  States  National  Museum. 

Hemarhs. — ^The  three  particularly  noteworthy  characters  of  this 
species  are,  (a)  the  imperfectly  developed,  but  elevated  wall  ridge;  (b) 
the  open,  shallow  valleys;  {c)  the  sudden  elevation  of  the  septal  margins 
along  the  colline  summits.  «  The  last-mentioned  character  separates 
it  from  any  of  the  previously  described  species. 

Genus  ORBICELLA  Dana. 
ORBICELLA  MINIKOIENSIS  Gardiner. 

1904.  Orbicella    minikoierms    Gardiner,    Madrepor.,   Maldive    and    Laccadive 
Archipel.,  II,  p.  774,  pi.  lxiii,  fig.  35. 

One  fine  specimen  of  this  species,  so  similar  to  Gardiner's  figure 
that  it  might  have  served  as  the  type,  was  obtained. 

ORBICELLA   (LEPTASTREA)   IN-ffiQUALIS  Klunzingcr. 

1879.  LeptastTiva  irur(p.iali8  Klunzin<jer,  Korallth.  Roth.  Meer.,  Pt.  8,  p.  45,  pi.  v. 
fig.  6. 

One  specimen  about  the  size  of  a  man's  fist  was  collected. 

ORBICELLA  (LEPTASTREA)  BOTT^  (Milne  Edwards   and  Haimc). 

'     1850.  Ciiphaslrea?  boitpr  Milnk  EIdwards  and  Haime,  Ann.  Sci.  nat.,  3  ser.,  zool., 
Xli,  p.  115. 
1857.   Cyphastrxa  bottai  Milne  Edwards    and  Haime,  Hist.   nat.  Corall.,    II, 

p.  486,  pi.  XLVH,  fijf.  1. 
1879.  Leptastri^a  l>otiai  Klunzinger,  Korallth.  Kotti.  Meer.,  Pt  3,  p.  44,  pi.  v, 
fig.  6;  pi.  X,  figs.  13a,  136. 

Two  specimens  were  procured. 

ORBICELLA  ANNULIGERA  (Milne  Edwards  and  Haime). 

Plate  XX,  fig.  3;  plat*^  XXI;  plate  XXII,  fig.  4. 

1850.  Astrea  annuligera  Milne   Edwards  and   Haimr,   Ann.  Sci.   nat.,  3  eer., 

Zool.,  XII,  p.  103.  • 
1857.  HeliaMrxa  aimuligera  Milne  Edwards  and  Haime,   Hist.  nat.    Corall., 

II,  p.  471. 
1904.   Orbicella    annuligera    Gardiner,    Madrepor.,     Maldive    and    Laccadive 

Archipel.,  II,  p.  774,  i)l.  lxiii,  fig.  32. 

One  specimen  was  submitted  to  me,  and  on  it  the  following  descrip- 
tion is  based: 

Corallum  of  irregular  shape,  growth-form  massive,  attached  by  a 
portion  of  the  lower  surface;  calices  confined  to  the  upper  surfaces 
and  the  edges.  There  is  no  epitheca  on  the  base,  but  outside  the  outer 
corallites  there  is  considerable  vesicular  exotheca.  The  outer  surface 
of  this  exotheca  presents  a  minutely  blistered  and  granulated  appear- 
ance, with  longitudinal  costal  striations  that  become  more  prominent 
on  the  periphery.  Length,  152  mm.;  width,  94  mm.;  height,  86  mm.; 
thickness  of  living  portion,  42  mm 
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Calices  circular  or  subelliptical,  shallow,  about  1  mm.  deep,  diame- 
ter from  3  to  3.5  mm.,  an  occasional  abnormal  calice,  5  mm.  The 
margins  elevated  about  1  mm.  The  free  portion  of  the  corallites 
below  the  calices  is  somewhat  swollen  and  strongly  costate,  the  costae 
alternating  in  thickness  and  prominence,  the  larger  prolonged  and 
meeting  those  of  the  adjoining  corallites.  Distance  between  calices 
from  1  to  2.75  mm.,  usually  about  2  mm.;  the  distance  apart  is  less 
than  the  diameter. 

The  septa  normally  form  three  complete  cycles,  occasionally  a  few 
quaternaries;  primaries  and  secondaries  stout,  equal  or  subequal,  and 
joined  by  wide  prominent  pali  to  the  columella.  The  tertiaries  are 
somewhat  thinner,  bear  no  pali,  reach  a  little  less  than  half  the  distance 
from  the  wall  to  the  columella  and  nearly  always  have  their  inner  ends 
free.  All  of  the  septa  are  thicker  in  the  thecal  ring  and  have  costsB, 
which  have  already  been  described,  corresponding  to  their  distal  ends. 
The  margins  are  finely  dentate,  somewhat  elevated,  arching  above  the 
edge  of  the  wall;  primaries  and  secondaries  more  prominent  than  the 
tertiaries.     Septal  faces  minutely  and  densely  granulate. 

The  pali  are  thick,  wide,  equaling  in  width  the  length  of  the  septa, 
prominent,  with  an  arched,  finely  dentate  upper  margin.  They  form 
a  single  crown,  occur  before  the  primaries  and  secondaries,  which  they 
join  to  the  columella.     Their  faces  granulate. 

Thin  endothecal  dissepiments  present;  a  coarser,  vesicular,  highly 
developed  exotheca  occurring  between  the  costae. 

Columella  well  developed,  rather  compact,  bearing  several  papillae 
on  its  upper  surface. 

Remarks. — In  those  calices  in  which  quaternaries  are  present,  one 
or  more  of  the  tertiaries  becomes  elongated,  paliferous,  and  fuses  to 
the  sides  of  a  septum  belonging  to  a  lower  cycle  or  extends  to  the 
columella.  A  few  much  enlarged  calices  have  more  numerous  septa. 
Asexual  reproduction  is  usually  by  budding  between  the  calices,  or 
by  peripheral  gemmation  around  the  edges  of  the  corallum,  but  among 
the  abnormally  large  calices  fission  occurs. 

Mr.  J.  Stanley  Gardiner  has  compared  photographs  of  this  specimen 
and  my  description  with  his  specimens  from  Minikoi  and  Goidu,  and 
writes  me  that  they  are  the  same. 

Genus  CYPHASTREA  Milne  Edwards  and  Haime. 

CYPHASTREA  FORSKALIANA  (Milne  Edwards  and  Haime). 

Plate  XIX;  plate XX,  figs.  1,  2;  plate  XXII,  figs.  1,  2,  8.  (Plate  XIX,  plate  XX, 
tig.  1,  and  plate  XXII,  fig.  2,  are  of  one  specimen;  plate  XX,  fig.  2,  and  plate  XXII, 
figs.  1,  3,  are  of  another. ) 

1850.  Solenastrea  forskaliana  Milne  Edwards  and  Haime,  Ann.  Sci.  nat.,  3  ser., 

Zook,  XII,  p.  123.  C^OO 

1904.  Cyphastnca  forskaelana    (tardiner,    Madrepor,,  MalcM^^^  fehcp  xJacoadive 
Archip.,  II,  p.  778. 
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Corallum  of  light  texture,  but  of  massive  growth-form.  Upper 
surface  irregularly  convex,  with  gentle  undulations  and  some  large 
humps;  lower  surface  concave,  with  irregular,  concentric  corrugations 
and  an  epitheca  that  extends  almost  to  the  edge.  Greatest  length, 
128  mm.;  width,  67  mm.;  height,  70  mm. ;  thickness  of  living  portion^ 
up  to  25  mm. 

Calices  usually  with  slightly  elevated  margins,  varying  in  height 
from  a  small  fraction  of  a  millimeter  to  1  mm. ;  in  some  instances  not 
raised  above  the  exothecal  surface.  Their  diameter  from  1.5  to  2.5 
mm.,  usually  from  1.8  to  2  mm.  Distance  apart  from  1  to  3  mm. ;  on 
the  upper  portion  usually  about  1.5  mm. :  near  the  edges  more  distant. 
The  calices  are  generally  smaller  and  more  crowded  in  the  depressions; 
larger  and  more  distant  on  the  convexities. 

The  septa  form  three  complete  cycles,  the  primaries  and  secondaries 
reach  the  columella,  but  the  former  are  slightly  thicker;  the  tertiaries 
are  short  and  thin,  almost  rudimentary.  The  outer  ends  of  the  septa 
are  continued  beyond  the  corallite  wall  and  form  distinct,  rather  acute 
cost8B,  alternating  in  size.  The  septa  are  thicker  in  the  mural  ring, 
becoming  thinner  outwardly  toward  the  costal  edges  and  inwardly 
toward  the  inner  ends.  The  margins  are  exsert,  steeply  arched,  the 
primaries  and  secondaries  exceeding  the  tertiaries  in  height;  the  sum- 
mit of  the  arch  very  obscurely  dentate  or  entire,  the  inner  and  outer 
edges  distinctly  dentate;  near  the  columella  there  ai'e  rather  long  teeth. 
The  septal  faces  are  densely  granulated.  Calicular  fossa  of  moderate 
depth,  about  1.5  mm.  Columella  vesiculate,  very  well  developed,  join- 
ing the  inner  ends  of  the  primaries  and  secondaries. 

In  longitudinal  sections  of  the  corallites,  the  septa  show  numerous, 
irregularly  disposed  perforations,  and  many  very  delicate  dissepiments. 

The  corallites  are  joined  by  a  very  vesicular  exotheca,  whose  upper 
surface  is  composed  of  numerous  blistery  elevations  that  bear  a  great 
many  small  pointed  spines.  In  a  section  of  the  corallum  the  exothecal 
vesicles  are  seen  to  occur  in  rather  definite  zones,  about  0.5  mm.  apart, 
the  upper  of  any  two  zones  being  supported  by  the  spines  of  the  lower 
one. 

^e'7/?^^r^>?.— A  second  specimen  of  Cyphantrm^^  which  IlJelieve  should 
be  referred  to  the  same  species,  differs  in  a  few  particulars  from  the 
specimen  just  described.  The  differences  are  contained  in  the  follow- 
ing notes: 

Corallum  of  somewhat  deformed,  ellipsoidal  shape,  with  calices  dis- 
tributed over  its  entire  surface.  Length,  67.5  mm. ;  greater  diameter, 
55  mm. ;  lesser  diameter,  54  mm. 

Calicular  margins  practically  level  with  the  exothecal  surface,  or 
slightly  elevated  above  it,  in  one  extreme  instance  about  1.3  mm.  tall, 

aCf.  Plate  XX,  fig.  2,  and  plate  XXII,  figs.  J^(3ioOgle 
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but  about  0.5  mm.  is  an  average.  Diameter  of  calices  from  1.5  to 
2  mm.;  distance  apart,  from  1  to  2.5  mm.,  usually  equaling  or  slightly 
exceeding  the  diameter. 

The  septa  usually  form  three  complete  cycles;  primaries  and  sec- 
ondaries of  the  same  size,  extending  to  and  fusing  by  their  inner  ends 
with  the  columella;  the  tertiaries  are  short  and  thin. 

A  comparison  of  the  two  descriptions  shows  that  the  only  real 
difference  is  the  form.  Since  in  all  other  characters  they  are  identical, 
or  as  each  specimen  shows  within  itself  sufficient  variation  to  overlap 
with  the  other,  I  think  that  difference  is  not  of  specific  value. 

Klunzinger"  places  ^^  Solmastrsea  forskalana^,  ICdw.  and  H."  in 
the  synonymy  of  Madrepora  aerailia  Forsk&l,  employing  the  name 
Cyphastrsea  sei'aiUa,  Doctor  Gmvier's  specimen  agrees  perfectly  with 
the  description  of  Milne  Edwards  and  Haime,  and  differs  in  no 
important  particular  from  the  specimens  described  by  Gardiner  from 
Hulule,  but  I  do  not  feel  at  all  sure  that  it  is  the  same  as  Klunzinger's 
OypJuistr^ea  aerailia.  It  is  to  be  regretted  that  Doctor  von  Maren- 
iceller  has  not  given  us  some  notes  on  Forsk&l's  tj^pe  and  additional 
information  on  the  material  studied  by  Klunzinger. 

Genus  APHRASTREA  Milne  Edwards  and  Haime. 
APHRASTREA  DEFORMIS  (Lamarck). 

1816.  Astrea  defonnis  Lamarck,  Hist.  nat.  Anim.  sans  Vert.,  II,  p.  264. 

1848.  Aphraslrca  deformig  Milne  Edwards  and  Haime,  Ann.  Sci.  nat.,  3  ser., 
Zool.,  X,  pi.  IX,  figs.  11,  11a. 

1849.  Aphrastrea  deformis  Milne  Edwarfw  and  Haime,  Ann.  Sci.  nat,  3  ser., 
Zool.,  XII,  p.  165. 

1904.  Aphrastrxa  deformis  Gardiner,  Madrepor.,  Maldive  and  Laccadive  Archi- 
pel.,  II,  p.  773,  pi.  Lxiii,  fig.  31. 

A  single  excellent  specimen  that  .shows  no  noteworthy  peculiaritj'^ 
^was  obtained. 

Genus   ECHINOPORA    Lamarck. 

ECHINOPORA  EHRENBERGII  Milne  Edwards  and  Haime. 

1849.  Eclimopora  ehrenhergi  Milnk  Kdwakdm  and  Haime,  Ann.  Sci.  nat,  3  ser., 

Zool.,  XII,  p.  187. 
1879.  Echinopora  ehrenhergi  Klunzincjer,   Koralltli.  Roth.  Meer.,  Pt.  3,  p.  56, 

pi.  VI,  figs.  7,  9;   pi.  X,  fig.  15. 

A  small,  young  specimen  of  Echinopora^  attached  to  the  base  of  a 
specimen  of  Orbicella  hottie^  was  collected  at  Djibouti.  As  the  speci- 
men is  immature,  its  identification  is  not  entirely  positive,  but  it  seems 
to  be  ^.  ehrenhergi. 

aKorallth.  Roth.  Meer.,  Pt.  3,  p.  52,  pi.  v,  tig.  4;  pi.  x,  figs.  12a,  126. 
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Genus  FAVITES  Link. 

FAVITES  SPINOSA  (Klunzinger). 

1879.  Priomistrna  spbiom  Klunzin(JKr,   Korallth.    Koth.    Meer.,  Pt.  3,    p.  39, 
pi.  IV,  fig.  7;  pi.  X,  %.  5. 

Two  specimens  showing  no  special  deviation  from  Klunzin^ers 
description  or  figures  were  collected. 

Genus  FAVIA  Oken. 

FAVIA  OKENI  Milne  Edwards  and  Haime. 

1857.  Favia  okeni  Milne  Edwards  and  Haime,  Hist.  nat.  Corall.,  II,  p.  430. 
1879.  Favia  caveruom  Klunzinger,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  26,  pi.  iii, 

fig.  4.     ( Not  Forek&l. ) 
1904.  Fana  cavernosa  Gardiner,  Madrepor.,  Maldive  and  Laccadive  Archijjel., 

II,  p.  767,  pi.  Lxi,  fig.  13. 
1906.  Fatia  oke7ii  v.  Marenzeu.er,  Riffkorall.  Roth.  Meer.,  p.  59. 

Von  Marenzeller  studied  the  type  specimen  of  Forsk&l's  MadrepoiHi 
^averjiosa  in  Copenhagen  and  says  that  Klunzinger's  identification  is 
erroneous.  Forsk&l's  species  groups  with  Favia  Havignyi  Milne 
Edwards  and  Haime. 

Doctor  Gravier  collected  four  specimens.  They  show  considerable 
variation,  particularly  in  the  thickness  of  the  septa  and  costa%  but  a 
detailed  description  seems  superfluous. 

FAVIA  SAVIGNYI  (Milne  Edwards  and  Haime). 

1849.   Parastrm  mvigrn/i  Milne  Kdwards  and  Haime,  Ann.  8ci.    nat.,    3   ser., 

Zool.,  XII,  p.  173. 
1879.   Fana  cloud  Klunzinger,  Korallth.  Roth.  Meer.^  Pt.  3,  p.  29. 
1879.  Favia  ehreiihergi  Klunzinger,  Korallth.   Roth.  Meer.,Pt.  3,  p.  29,  pi.   iii, 

figs.  5,  7,  8;  pi.  ix,  figs,  la,  l/>. 
1904.  Fatia  rersipora  Gardiner,  Madrepor.,  Maldive  and  Lacvudive  Archipel., 

II,  p.  766. 
1906.   Facia  sangwji  v.  Markntzeller,   Riffkorall.   Rot.   Meer.,  p.  56,  pi.   xxv, 

figs.  84-89. 

This  species  is  represented  by  a  suite  of  fifteen  specimens  that  show 
a  great  amount  of  variation.  Klunzinger  and  von  Marenzeller,  how- 
ever, have  described  the  variations  of  the  species  with  such  elaborate- 
ness that  I  shall  not  describe  this  suite.  Klunzinger's  figures,  plate  III, 
figs.  7,  8,  represent  these  specimens  very  well;  the  calices  of  von 
Marenzeller's  specimens  are  larger,  judging  by  his  figures.  The 
Gravier  specimens  otherwise  show  the  same  range  of  variation,  except 
Klunzinger's  variety  laticoUw  is  not  represented. 
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Genus  GONIASTREA  Milne  Edwards  and  Haime. 

GONIASTREA  PECTIN  ATA  (Ehrenberg). 

1834.  Astrea  pectiiuita  Ehrexberc;,  Corallenth.  Roth.  !Meer.,  p.  96. 

1879.   Goniastrxa  pectinata  Klunzinger,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  34,  pi. 

IV,  fig.  6. 
1904.   Qoniastnca  pectinata  Gardiner,  Madrepor.,  Maldive  and  I-accadive  Archi- 

pel.,  II,  p.  773. 

Five  specimens  of  this  species  were  obtained.  The  calices,  wall, 
septa,  pali,  and  columella  have  been  sufficiently  described  by  Klun- 
zinger  and  Gardiner,  but  the  corallum  has  received  only  sc-ant  atten- 
tion; therefore,  1  furnish  the  following  notes. 

The  corallum  forms  subcylindrical  masses  with  flattish  upper  sur- 
faces, or  is  composed  of  large,  truncate,  ascending  lobes. 

The  smallest  specimen  is  a  short,  compressed  column,  somewhat 
swollen  near  its  upper  end,  with  a  flattened  upper  surface.  Greater 
diameter  of  base,  9  cm.;  lesser,  7  cm.;  height,  7.5  cm. 

A  second  specimen:  Greater  diameter  of  base,  8  cm.;  lesser,  about 
7  cm.;  height,  11.6  cm.  This  specimen  increases  considerably  in 
diameter  with  upward  growth,  having  a  diameter  of  10.8  cm.  just 
below  its  upper  end. 

Another  specimen  is  13  cm.  tall;  diameter  of  base  about  10  cm.  In 
form,  it  is  a  somewhat  compressed  column,  with  a  truncate  upper  end. 
The  next  larger  specimen  is  composed  of  several  truncate  lobes.  It 
has  a  greater l)asal  diameter  of  15  cm.;  lesser,  6  cm.;  height,  13  or  14 
cm.     Between  the  lobes  the  corallum  is  dead. 

The  largest  specimen  is  composed  of  two  large  lobes,  each  of  which 
is  secondarily  lobate,  with  flattened  upper  surfaces.  Greater  diameter 
of  the  base,  24  cm.;  lesser,  10.5  (the  outline  of  the  base  is  dumb-bell 
shaped);  height,  18  cm. 

Klunzinger  says,  •'Ehrenberg's  only  specimen  is  convex,  6-8  cm. 
long  and  tall."  Gardiner  gives  no  information  on  the  growth  form  of 
his  specimens. 

GONIASTREA  RETIFORMIS  (Lamarck). 

1816.  Aiftrea  rdifornm  Lamarck^  Hist.  nat.  Amm.  sans  Vert.,  II,  p.  265. 

1879.   Goniadrsca  retiformis   KbUNZiNciER,   Korallth.  Roth.  Meer.,  Pt.  8,  p.  36, 

pi.  IV,  fig.  5. 
1904.   Goniastrxa    retiformis    Gardiner,    MadrejKjr.,    Maldive    and    Laccadive 
ArchipeL,  II,  p.  772. 
One  specimen,  which  requires  no  special  notice,  was  obtained. 
Proc.  N.  M.  vol.  xxxii— 07 17 
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Genus  M^^ANDRA  Oken. 
MiEANDRA  PACHYCHILA  Ehrcnbcrg. 

1834.  Mxandra  (Plahjgyra)  labyrirUhica  var.  pachychUa  £hrenberg,  Oorallenth. 

Roth.  Meer.,  p.  99. 
1879.  Coeloria  pachyrhila  Klunzinger,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  15,  pi.  i, 

fig.  6. 
Four  specimens  were  coliected. 

MXANDRA  LAMELLINA  Bhrenberg. 

1834.  Mxandra  {Plaiygyra)  lameUina  Ehrenberg,  Corallenth.  Roth.  Meer.,  p.  99. 
1879.  Cceloria  arabica  Klunzinger,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  17,  pi.   i, 

figs.  1-3,  8;  pi.  IX,  figs.  lOa-lOc. 
1902.  Mxandra  lameUina  Verrill,  Trans.  Conn.  Acad.  Sci.,  XI,  p.  69. 
1906.  Mxandra  lameUina  v.  Marenzeller,  Riffkorall.  Rot.  Meer.,  p.  55. 

A  splendid  suite  of  twenty -two  specimens  of  this  species  was  obtained, 
but  Klujizinger  has  described  its  variation  in  so  much  detail  that  I  can 
add  practically  nothing  to  what  he  has  said. 

Genus  SCLEROPHYLLIA  Klunzinger. 

SCLEROPHYLLIA  MARGARITICOLA  Klunzinger. 

1879.  Sclerophyllia  inargariticola  Klunzinger,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  4, 
pi.  I,  fig.  12. 

This  species  is  represented  by  three  specimens,  which,  I  think,  should 

be  described. 

Table  of  vieasxirements. 


Specimen. 

Diameter  of  calice. 

Height. 

Greater.  |  Lesser.a 

No.l 

No.2 

No.8 

1 
mm.           mm. 
29            25 
31             28. 6 
47            41 

mm. 
15 
13 
47 

Broad. 
Do. 
About  15  mm.  In  diameter. 


a  Measured  to  outer  edges  of  tlie  septa. 

Two  of  these  specimens  are  young,  while  the  third  is  apparently 
adult.  Specimen  No.  2  corresponds  closely  with  Klunzinger's  descrip- 
tion and  the  smaller  specimen  represented  in  his  figure.  The  bases 
of  specimens  Nos.  1  and  2  of  the  table  are  almost  as  wide  as  the  caliees, 
and  are  attached  to  shells  and  various  small  objects.  EpithecH  extends 
to  the  edge  of  the  upbending  of  the  wall.  Specimen  No.  3  is  subcon- 
ical.  Its  lower  portion  is  badly  corroded,  and  there  is  no  epitheca 
visible,  but  it  may  have  been  present  and  have  been  destroyed  through 
corrosion. 

The  wall  is  thick,  and  has  costie  that  correspond  to  all  septa  and 
vary  in  prominence  with  the  size  of  the  corallum.  In  the  large  speci- 
men they  are  very  prominent  at  the  calicular  edge,  but  become  sub- 
obsolete  inferiorly;  the  largest  4.5  mm.  tiill,  and  1.5  mm.  thick,  with 
thick,  obtuse  lobes  or  spines,  that  in  some  instances  are  3  mm.  4ong,  on 


Ko.  laK.  CORALS  FROM  FRENCH  SOMALILAND—  VA  VGHAN.  259 


their  edges.  These  largest  costa?  correspond  to  the  primaries  and 
secondaries;  those  corresponding  to  the  higher  cycles  are  thin  and  not 
so  tall. 

There  are  between  four  and  tive  cycles  of  septa;  in  the  smaller  spec- 
imens the  primaries  are  much  thickened  and  there  are  some  thickened 
secondaries.  In  the  larger,  the  first  two  cycles  are  nearly  equal.  The 
septal  margins  become  more  exsert  with  increasing  size;  in  the  large 
specimen  the  primaries  and  secondaries  project  as  much  as  9  mm. 
above  the  edge  of  the  wall;  the  higher  cycles,  less  exsert.  The  strong 
costal  spines  continue  upward  on  the  fii'st  two  cycles  to  the  summit  of 
the  arch.  The  inner  portion  of  the  margins  of  these  septa  are  with- 
out coarse  dentations,  but  possess  very  small  dentations,  visible  only 
with  a  lens.  Near  the  columella  there  are  one  or  two  broad  lobes, 
the  margins  within  these  lobes  falling  almost  perpendicularly  to  the 
edge  of  the  columella.  The  inner  margins  of  the  members  of  the 
higher  cycles  are  dentate,  even  lacerate.  The  tirst  three  cycles  extend 
to  the  columella;  there  is  considerable  grouping  of  the  higher  cycles 
around  the  tertiaries.  Both  the  septal  and  costal  faces  are  minutely 
g'ranulate  and  decidedly  rough. 

The  columella  is  well  developed,  elliptical  in  outline,  flat  above,  and 
composed  of  a  mass  of  anastomosing,  fine  trabeculte.  It  extends  high 
up  in  the  calice,  in  places  the  edge  of  the  wall  actually  being  lower 
than  its  upper  surface. 

Endothecal  dissepiments  present. 

Genus  GALAXEA  Oken. 
GALAXEA,  species. 

A  single  specimen  of  Gcdcurea^  attached  to  the  same  object,  a  piece  of 
dead  coral  overgrown  with  Serpulia,  etc.,  as  two  specimens  of  Favla 
savigiri  Milne  Edwards  and  Haime,  wa».  collected.  The  corallum  is 
partly  dead  and  appears  to  be  abnormal.  It  probably  is  a  stunted  and 
deformed  specimen  of  GaUurea  faHcicuUtriH  (Linnaeus). 

The  corallites  are  unequal  in  size,  elliptical  in  cross-section.  The 
maximum  diameter  of  a  calice,  measured  between  thecal  summits, 
5.25  mm.;  distance  between  calices  from  2  to  4  mm.;  height  of  coral- 
lites, measured  to  top  of  theca,  4.5  to  0.5  mm.;  septal  margins  exsert, 
as  much  as  4  mm.  Costee  only  slightly  developed.  In  the  largest 
calices -there  are  three  complete  cycles  of  septa,  with  an  occasional 
quaternary. 

Without  a  considerable  suite  of  specimens  for  comparison,  I  doubt 
if  this  specimen  can  be  identified. 


Digitized  by  VjOOQ  IC 


260  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM, 


Genus  SIDERASTREA  de  Blainville. 

SIDERASTREA  SAVIGNYANA  (MUne  Edwards  and  Haime). 

1857.  Asiraea  saiignyana  Milne  Edwards  and   Haime,  Hist.  nat.  Corall.,  II, 

p.  508. 
1879.  Siderastnm  navignyana  Klunzinger,  Korallth.  Roth.  Meer.,  Pt  3,  p.  77. 

One  somewhat  depressed  head,  15  cm.  in  diameter  and  8.5  cm.  thick, 
was  collected.     The  specimen  is  typical. 

Genus  COSCINAR.<«:a  Milne-Edwards  and  Haime. 

COSCINAR^A  MONILE  (Forsk&l). 

Plate  XXllI,  figs.  1,  2;  plate  XXIV,  figs.  1,  2,  3. 
1775.  Madrepora  inonUe  ForskAl,  Descript.  Animal,  quae  in  itin.  orient,  olwerv., 

p.  133. 
1878.  Coscinaraa  vionile  Klunzinher,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  79,  pi.  ix, 

fig.  4;  pi.  X,  figs,  17a  and  176. 
1890.  Ci>ficinarwa  mscandrina  Ortmann,  Zool.  Jahrb.,  L,  p.  297. 
1906.  Comnarxa  monile  v.  Marbnzbller,  Riffkorall.  Rot.  Meer,,  p.  64,  pi.  xxiv, 

fig.  83. 
Two  specimens,  one  a  young  coralium  attached  to  the  base  of  Sider- 
astrea  savignyami^  the  other  a  small  head  81  mm.  in  diameter  and  60 
mm.  thick,  were  obtained.  They  agree  precisely  with  the  descriptions 
and  figures  of  Klunzinger  and  von  Marenzeller,  the  latter  of  whom 
has  redescribed  and  figured  Forsk&l's  type. 
As  I  think  new  figures  desirable,  they  are  herewith  presented. 

Genus   FUNGIA   Lamarck. 

I  have  followed  Professor  Doderlein's  Die  Korallengattung  Fungia 
in  determining  these  species.     Reference  is  made  only  to  his  memoir. 

FUNGIA  (CYCLOSERIS)  PATELLA  (Ellis  and  Solender). 

1902.  Famjia imtella  Dodbklein,  Korallengat.  Fungia,  p.  65,  pis.  i,  ii;  pi.  v,  figs.  1,2. 
Twelve  specimens. 

FUNGIA  (CYCLOSERIS)  CYCLOLITES  (Lamarck.) 

1902.   FiuKjia  (^clolUeti  Doderlein,  Korallengat.  Fungia,  p.  77,  pi.  iv,  figs.  7-9;  pi.  v. 
figs.  5,  5a. 

One  specimen. 

FUNGIA  PLANA  Studer. 
1902.  Fangia plana  Doderlein,  Korallengat.  Fungia,  p.  Ill,  pi.  xi,  figs.  2-5. 

Eleven  specimens. 

Several  of  these  specimens  show  interesting  variation.  Six  of  them 
are  actually,  or  almost,  typical  F.  pl-aiia;  in  four  the  costae  are 
decidedly  thin,  and  those  intermediate  between  the  tall  ones  have 
finely  dentate  edges;  the  intermediate  costa3  of  one  specimen  are  to 
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the  naked  eye  entire,  but  a  lens  reveals  microscopic  dentations.  The 
specimens  evidently  are  a  connected  series.  They  have  suggested  to 
me  that  Doderlein's  F.  Munzingerl  may  prove  to  he  a  variation 
of  F.  plana.  This,  however,  must  be  taken  merel}"  as  a  suggestion, 
and  not  as  an  opinion,  for  the  specimens  studied  do  not  warrant  a 
conchision. 

FUNGIA  CONCINNA  VcrriU. 

1902.  Pungia  ctmcinna  Doderlein,  Korallengat.  Fungia,  p.  113,  pi.  xii,  figs.  IS; 
p].  XTII,  fig.  4. 

Three  specimens,  furnishing  the  following  measurements: 


Specimen. 


No.l 
No. -2 
No.  3 


In  plane 

of  oral 

axis. 


mm. 
119 
IIU 
91.5 


— 



Trans- 

verse to 

Height. 

oral  axis. 

mm. 

mm. 

115 

79 

107.5 

36 

98 

48 





The  bases  are  concave,  in  No.  1,  49  mm.  deep;  in  No.  2,  18.5  mm.; 
in  No.  3,  28.5  mm. 

These  specimens  have  puzzled  me  exceedingly.  As  the  smaller  cost© 
are  without  spines,  they  appear  to  belong  to  the  F.  dunai  group; 
microscopic  costal  dentations  and  granulations,  however,  are  present, 
making  it  most  probable  that  they  should  group  with  F.  repanda. 
The  corallum  base  is  imperforate;  principal  costse  and  those  next  in 
size,  thin,  prominent,  with  slender,  irregularly  shaped,  rough  spines. 
Septa  thin,  unequal,  with  coarse,  irregular  dentations,  3  to  10  to  the 
centimeter.  Upper  dental  margins  usually  truncate;  incisions  between 
the^  te^th  acute.  The  specimens  are  not  typical,  but  I  believe  they 
must  be  referred  to  Verrill's  F.  conclnna. 

FUNGIA  FUNGITES  (Linnaus). 
1902.  Fungia  fanffites  Dodkrlein,  Korallengat.  Fungia,  p.  136,  pis.  xx-xxv. 

Sixteen  specimens. 

Two  variations  are  represented:  1.  Corallum  thin,  near  the  margin 
9  mm.;  costie  thin,  with  small  spines;  septal  margins  finely  dentate. 
2.  Corallum  thicker,  near  the  margin  16.5  mm.;  costae  thicker  with 
coarser  spines;  septal  margins  coarsely  dentate.  In  the  first  form, 
the  corallum  is  flat;  in  the  second,  arched  above,  with  a  concave  base. 
The  two  forms  represent  the  extremes  of  the  series,  a  more  detailed 
description  seems  superfluous. 

FUNGIA  ECHINATA  (Pallas). 
1902.  Funtjia  erhimtffi  Doderlkin,  Korallengat.  Fungia,  iJ!TOi/pI7x,n0.  1-5. 
Two  .specimens. 
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Genus  HERPETOLITHA  Eschscholtz. 
HERPETOLITHA  FOLIOSA   (Ehrenbcrg). 

1879.  Herpetolitha  foliom  KLrNZiN<iER,  Korallth.  Roth.  Meer.,  Pt.  3,  p.  68,  pi.  vm, 
figs.  4,  5. 

Six  specimens,  four  of  which  show  distinct  detachment  scars.  I 
have  already  called  attention  to  this  phenomenon  in  my  Critical  Re- 
view of  the  Literature  on  the  Simple  Genera  of  the  Madreporaria 
Fungidie,  with  a  Tentative  Classification.^ 

Genus  ASTREOPORA  de  Blainville. 

ASTREOPORA  EHRENBERGII  Bernard. 

1896.  .4 .<»«r«'apora  ehrenhergii  Bernard,  The  Genus  Astrwopora,  Brit.  Mus.  Cat. 
Madrepor.,  II,  p.  92,  pi.  xxxiii,  fig.  15. 

One  specimen. 

Genus  GONIOPORA  Quoy  and  Gaimard. 

GONIOPORA  SOMALIENSIS,  new  species. 

Plate  XXV;  plate  XXVII,  fig.  1. 

Corallum  forming  an  undulated  lamina  attached  by  a  portion  of  one 
side,  the  free  edge  broadly  lobate.  Extreme  width,  89  mm.;  width  in 
sinus  between  lobes,  35  mm. ;  width  along  lobe,  62  mm. ;  greatest  thick- 
ness, 10  mm.  The  margin  is  acute  or  obtusely  rounded.  The  upper 
surface  covered  with  calices;  the  lower,  invested  to  the  margin  by  a 
minutely,  concentrically  striate  epitheca. 

Calices  of  moderate  size,  from  2.5  to  4.5  mm.  in  diameter,  usually 
about  3.5  mm.;  polygonal,  very  shallow  or  superficial.  Walls  thin, 
poorly  developed,  reinforced  by  peripherally  disposed  synapticula. 

Septal  formula  complete,  that  is,  twenty-four  in  number,  with  typi- 
cal gonioporid  arrangement.  Pali  present  before  the  primaries  and 
secondaries,  rather  irregular  in  development;  moderately  prominent, 
consisting  of  separate  granules,  or  those  before  a  triplet  and  the  pri- 
mary joining  its  inner  end,  fused  laterally.  Usually  there  are  two 
rough  dentations  between  a  palus  and  the  mural  denticle.  Interseptal 
loculi  narrow  but  open.  The  columella  tangle  extends  outward 
beyond  the  pali;  it  is  large,  often  with  a  tendency  to  compactness. 

Ti/pe. — One  specimen,  one  piece  of  which  is  in  the  Museum  d'Histoire 
NaturcUe,  Paris,  the  other  in  the  United  States  National  Museum. 

Remarks, — Bernard,  in  his  work  on  Gonwpin^a^  describes  three  forms 
that  are  similar  to  the  one  under  discussion,  namely:  G.  Barrier  Reef 
(12)  1;  G.  North-West  Australia  (6)  2;  G.  North-West  Australia  (6)  3. 
The  last  one  seems  the  nearest;  it  differs  by  having  a  closely  encrust- 

oProc.  U.  S.  Nat.  Mus.,  XXVIII,  1905,  p.  380,  footnote. 
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ing  corallum.  As  Bernard  attaches  no  specific  names  to  the  forms 
described  by  him,  the  one  here  proposed  will  stand,  even  if  it  should 
be  synonymous  with  one  of  his. 

GONIOPORA  DJIBOUTIENSIS,  new  species. 
Plate  XXVI;  Plate  XXVII,  fig.  2. 

Corallum  rounded  on  the  upper  surface,  transverse  outline  irregu- 
lar, somewhat  reniform;  corallites  rising  from  a  small  base,  diverging 
upw«.rd,  new  corallites  appearing  in  the  angle  between  the  older  ones. 
The  basal  portion  through  a  distance  of  from  44  to  about  75  mm., 
depending  upon  where  measured,  is  dead,  and  the  epitheca,  should  it 
once  have  been  present,  has  been  eroded  away.  The  edge  of  the  liv- 
ing portion  in  places  slightly  projects  downward  over  the  dead  portion, 
in  other  places  it  is  flush  with  the  dead.  The  projecting  living  edge 
is  supported  by  epitheca;  that  part  of  the  living  portion  flush  with 
the  dead  is  margined  by  epitheca.  The  epitheca  is  irregularly  and 
finely  wrinkled. 

Dimensions  of  the  corallum:  Height,  104  mm.;  greater  transverse 
diameter,  131  mm. ;  lesser,  29  to  75  mm. 

Calices  subpolygonal  or  circular  in  outline;  shallow,  superficial  to 
1.5  mm.  deep;  fully  grown  ones,  5  to  5.5  mm.  in  diameter.  The  walls 
have  a  rough  upper  surface,  about  1  mm.  across,  formed  by  the  outer 
ends  of  septa. 

Septal  formula  complete,  24  septa,  with  the  typical  gonioporid 
arrangement.  Interseptal  loculi  open,  in  width  equaling  or  slightly 
exceeding  the  thickness  of  the  septa.  Septal  faces  roughly  granulate; 
margins  with  several  dentations  corresponding  to  inwardly  inclined, 
ascending  trabeculse.  About  six  pali  in  the  superficial  calices;  indis- 
tinct or  absent  in  the  deeper  ones. 

Columella  tangle  large,  more  than  half  the  diameter  of  the  calice, 
extending  outward  to  the  inner  ends  of  the  tertiary  septa;  composed 
of  concentrically  arranged  synapticula  and  fused  inner  ends  of  the 
septa;  upper  surface  roughly  spinulose. 

Type. — Museum  d'Histoire  Naturelle,  Paris;  a  piece  in  the  United 
States  National  Museum. 

GONIOPORA  STOKESI  Milne -Edwards  and  Haime. 

Plate  XXVIII,  figs.  1,  2. 

1860.  froniojwra  stokm  Milne  Edwarijb,  Hist.  nat.  Corall.,  Ill,  p.  192. 

Corallum  forming  masses  that  are  hemispherical  or  domed  above; 
base  epithecate,  flat,  concentrically  corrugated,  concave,  or,  in  the 
largest  specimen  obtained,  truncate  and  inversely  conical.  The  living 
portion  is  hemispherical  or  domed- 
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Table  of  ineatmremeiii*. 


Spet'inion. 


No.  1  . . . 
xNo.  2  . . . 
No.  8... 
No.  4  ... 
No.  5a.. 


Biisse. 
Diameter. 


('orallum. 


r 


Diameters- 


Greater.  I   Lesser.     Greater.  ,   Lesser. 


t  Height. 


mm.     I 
60.5 
49 
58 

83      I 
128      I 


58 
46 
53 
78 
115 


im.     \ 

mm.      1 

mm. 

fil 

59 

31 

59 

59  1 

59 

65- 

58  < 

51 

92  1 

H7  i 

64 

"'i 

134, 

168 

a  Base  truncate,  inversely  conical,  97  mm.  tall. 

The  young  corallum  is  small,  later  corallites  appearing  in  the  angles 
between  the  older,  the  peripherally  placed  ones  bending  outward  from 
the  Vertical  axis. 

Calices  polygonal  or  subcircular  in  outline;  decidedly  deep,  from 
2.5  to  5  mm.  or  slightly  more,  shallower  near  the  periphery,  deeper 
on  the  top.  Diameter  on  smaller  specimens  about  5  mm.,  on  the 
largest  7  mm.  Walls  tall,  range  in  thickness  from  dividing  mem- 
branes to  1.25  mm.,  the  septa  continue  upward  to  the  summit  a^s 
ridges,  and  have  numerous  perforations  between  them.  The  corners 
between  the  calices  thickened. 

The  septal  formula  complete,  24  septa,  with  the  typical  gonioporid 
arrangement.  Interseptal  loculi  open,  wider  than  the  thickness  of 
the  septa,  short,  because  of  the  great  development  of  the  columella 
tangle.  Septal  faces  granulate,  but  not  strikingly  rough.  There 
are  no  distinctly  developed  pali. 

Columella  tangle  greatly  developed,  in  some  instances  almost  filling* 
the  corallite  cavity,  composed  of  centrically  arranged  synapticula  and 
interlacing  septal  ends,  upper  surface  flattish  or  somewhat  domed, 
with  fine  spinulations. 

RemarlcH, — This  coral  should  be  compared  with  Bernard's  Qonufpora 
Java  Sea  (4)  1  and  Goniojyora  xa. 

GONIOPORA  PLANULATA  (Ehrenberg). 

1834.  Astraca  planulata  Ehrenberg,  Corallenth.  Roth.  Meer.,  p.  95. 

1879.  (rcniiopora  planulata  Klunzincjer,  Korallth.  Roth.  Meer.,  Pt.  2,  p.  45,  pi. 

VIII,  %.  23;  pi.  V,  fig.  24. 
1903.  Goniopora  Red  Sea  (6")    /  Bernard,  Genus  Goniopora,   Brit.  Mus.  (^at. 
Madrepor.,  TV,  p.  100,  pi.  viii,  figs.  1,  2;  pi.  xiii,  fig.  12. 

It  is  unnecessary  to  redescribe  this  species,  as  it  has  been  so  fully 
considered  by  Klunzinger  and  Bernard.  Doctor  Gravier  obtained 
two  specimens,  one  a  young  corallum,  the  other  large  and  composed 
of  three  incrassate  lobes. 
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KXPLANATION  OF  PLATES. 
PhATK  XVII. 
Physogyra  somcdiermHy  new  species,  natural  size p.  250 

Plate  XVIII. 

Phyrmgyra  grarieriy  new  species p.  251 

Fui.  1.  Upper  sarface  of  coralium,  natural  size. 

2.  Tangential  section,  showing  septa  and  dissepiments,  x  4. 

Plate  XIX. 
Cirphnrtrea  fomkaliarut  (Milne  P>1  wards  and  Haime),  natural  size p.  253 

Plate  XX. 

Fig.  1.  Calices  of  Cijphagtrea  forskaliana  (Milne  E<1  wards  and  Haime)  x  4 p.  253 

2.  Calices  of  Cypfiastrea  forskaliana  (Milne  Edwards  and  Ilaime),  x  4  ..  p.  254 

3.  Calices  of  Orbicella  annidif/era  (Milne  Edwards  and  Haime),  x  4 p.  252 

Plate  XXI. 
Orbicella  mmuUgera  (Milne  Edwards  and  Haime),  natural  size p.  252 

Plate  XXII. 

Fig.  1.   Cyphagtrea  forskaliana  (Milne  Edwards  and  Haime),  natural  size p.  254 

2.  ( *yf)iuuire(i  forskaliana  (Milne  Edwards  and  Haime),  longitudinal  section  of 

corallites,  x4 p.  253 

3.  CyphaMrea  forskaliana  (Milne  P'd wards  and  Haime),  longitudinal  section  of 

corallites,  x  4 p.  254 

4.  Orbicella  annuligera  (Milne  Fxlwards  and  Haime),  longitudinal  section  of 

corallite»,  x  4 p.  252 

Plate  XXUI. 

Coscinarpca  mouile  (Forsk&l ) p.  260 

Fig.  1.  Coralium,  natural  size. 
2.  Calices,  x5. 

Pl.ATE  XXIV. 

Cosrinarspa  monile  (Forsk&l ) p.  260 

All  figures,  x  4. 

Fir,.  1.  Tangential  section  of  corallite,  showing  nynapticula. 

2.  Cross  section  of  corallites. 

3.  Face  of  septum,  showing  trabecular,  j)erf orations,  and  dissepiments. 

Plate  XXV. 
(tonioporn  sonuilifn»is,  new  species,  natural  size p.  262 

Plate  XXVI. 
Ooniopora  djilHfutienxis,  new  sj)ecies,  natural  size p.  263 
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Plate  XXVII. 

Fig.  1.  Goniopara  somalieinHs,  new  species,  calices,  x  4 p.  26iJ 

2.  Goniopora  djiboutienmf  new  species,  calices,  x  4 p.  2B3 

Plate  XXVIII. 

Fig.  1.  Corallum ,  of  Goniopora  stokem  ( Milne  lOd wartl.s anti  Haime ) ,  natural  size .  p.  2B3 
2.  Calices,  x  4. 
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A  NEW  BRACHIOPOD,  RENSSELAERIA  MAINENSIS,  FROM 
THE  DEVONIAN  OF  MAINE. 


By  Henky  Shalrr  Wii^liams, 

Of  Corru'll  Thiiverfdlif,  lihacay  New  York. 


In  the  discussion  of  the  fauna  of  the  Ciiapman  sandstone  of  Presque 
Isle  Brook,  Edmunds  Hill,  and  other  lo(;alities  in  Chapman  County, 
Maine,  I  referred  to  one  of  the  most  conspicuous  and  common  fossils 
of  the  fauna  under  the  name  ''  Renssdaeria  (Beachia)  n.  s.,  cf.  B.  sues- 
sana^^^  and  there  made  the  following  remark: 

The  abundant  and  great  development  of  the  Rensselaeria  is  a  notable  feature  of  the 
fauna.  The  specimens  are  provisionally  referred  to  R.  suessanay  which  they  most 
nearly  approach  among  the  American  forms  in  generic  characters.  CJomparisons  with 
the  figures  of  Terehraixda  Irigiceps,  referred  by  Keyser  and  others  to  RenaselaerUiy  as 
well  as  Btu''y  of  the  faunal  associates,  leads  me  to  the  opinion  that  the  Maine  speci- 
mens may  be  identical  with  the  European  forms.  The  name  Renftselaeria  mwlnensis 
is  provisionally  proposed  for  the  form.« 

As  the  material  was  further  studied  and  illustrations  of  it  were 
being  prepared,  the  expectation  was  strong  that  the  species  would 
prove  to  be  only  an  extreme  variety,  due  to  shell  thickening  of  a 
species  such  as  R.  {B,)  suessana  or  R.  {B.)  ovalis.  Comparison  has, 
however,  brought  to  light  no  described  species  to  which  it  may  be 
referred,  and  its  specific  characters  I  now  believe  will  stand.  The 
shell  is  thick  and  massive  and  in  its  general  form  it  resembles  Rensse- 
laeria {Beachia)  stiessana.  It  is  much  developed  at  the  beak  of  the 
pedicle  valve;  the  shell  substance  of  the  umbonal  region  of  the  pedi- 
cle valve  is  greatly  thickened,  and  the  cardinal  margin  is  raised  and 
produced  into  a  distinct  flattened  pseudo-area  in  the  plane  of  the  edge 
of  the  valves.  If  it  were  not  for  the  fact  that  the  genus  Renssel- 
aeria^ occasionally,  has  a  distinct  flattening  of  the  area  which  is  clearly 
represented  in  some  figured  specimens  and  is  shown  on  plates  of  the 
several  species,  a  new  genus  might  be  erected  for  this  character.  In 
the  revised  description  of  Renssela^a  and  of  the  subgenus  Beachia^ 
Hall  and  Clarke  distinctly  refer  to  this  feature.     In  the  description 


«  Ck)ntribution  to  the  Geology  of  Maine,  Williams  and  Gregory,  U.  S.  Geol.  Sur- 

Googie 


vey  Bull.  No.  65, 1900,  p.  80.  ^   ,    ^  ^ 
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of  the  former  genus  we  find  ''  beneath  and  on  eath  side  of  the  beak  is 
a  concave,  sharply  defined  space,  but  no  proper  cardinal  area."  In  the 
description  oi  Beaehia  it  is  stated  that:  "The  cardinal  margin  beneath 
the  beak  is  flattened  into  a  well-defined  pseudo-area/'  In  the  speci- 
mens before  us  there  is  a  distinct  flattened  cardinal  area  the  presence 
of  which  is  the  natural  consequence  of  the  great  thickening  and  ele- 
vation of  the  beak  portion  of  that  valve.  To  the  writer  this  difference 
is  not  of  more  than  specific  rank;  the  younger  forms  present  only  a  trace 
of  the  areal  flattening.  In  the  following  description  of  the  species 
this  character  is  therefore  regarded  as  one  of  the  specific  marks  of  the 
Maine  specimens  consequent  upon  the  extreme  thickening  of  the  shell. 
The  accompanying  figures  represent  the  molds  of  the  interior  of  a 
pedicle  and  brachial  valve  of  full  size,  as  they  appear  in  the  rocks  of 
Chapman  Township,  Aroostook  County,  Maine. 


Fig.    1.— RKN8SELAER1A    MA1NEN8I8,    MOLD    OK  FiG.    2.— RENSSELAEKIA     MAINENSI8,    MOLD  ,  OF 

INTERIOR  OK  PEDICLE  VALVE.      NAT.  81ZK.  INTERIOR  BRACHIAL  VALVE.      NAT.  SIZE. 

RENSSELAEKIA  MAINENSIS,  new  species. 

A  medium-sized  rensselaeroid  form  of  the  shorter  ovate  type 
approaching  li.  mi&Hsana  in  contour,  but  greatly  developed  at  the 
umbonal  end  of  the  pedicle  valve.  The  beak  of  the  pedicle  valve  is 
lengthened  and  somewhat  pointed,  as  in  E,  mutaJnlis;  it  is  elevated 
above  the  beak  of  the  brachial  valve  by  a  high  pseudo-cardinal  area,  in 
which  is  a  triangular  delthyrium,  open  in  all  specimens  preserved. 
The  edges  of  the  delthyrium  are  bordered  by  a  narrow  flattened  mar- 
gin which  may  be  the  support  of  the  original  deltidial  plate  or  plates, 
which  are  wanting  in  all  specimens  preserved.  These  flattened  mar- 
gins of  the  delthyrium  meet  at  the  apex  of  the  delthyrium  l>elow  the 
circular  foramen,  which  is  nearh^  terminal. 

The  greatest  width  of  the  shell  is  at  about  one-third  distance  from 
the  beaks.  The  average  size  of  mature  shells  is  about  one  inch  in 
length  and  a  little  less  in  greatest  width. 

The  pedicle  valve  is  ventricose  and  in  some  of  the  larger  shells  near 
the  beak  is  half  an  inch  in  depth.  The  brachial  valve  is  convex  and 
evenly  rourtded,  about  one-half  as  deep  as  the  opposite  valve;  neither 
valve  shows  any  median  depression  or  furrow.     The  beak  of  the  pedi- 

aThirteenth  Ann.  Kept.  State  Geologist,  New  York,  1894.  pp.849  and  850. 
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ele  valve  extends  upward  with  only  slight  inward  curv-ature  directly 
above  the  caixlinal  area,  which  lies  nearly  in  the  plane  of  the  margin 
of  the  shells,  the  tip  of  the  beak  slightly  overarching  the  pseudo-area. 
The  angle  formed  by  the  sides  of  the  beak  is  from  120^  to  140*^. 

The  surface  ornamentation  is  made  up  of  strong  linear  8tri«e,  of 
M^hich  45  to  75  can  be  counted,  consisting  of  rounded  thread-like 
ridges  separated  by  rounded  grooves,  giving  the  surface  a  striate 
appearance  somewhat  coarser  than  that  of  normal  R.  ovoides. 

The  musculature  is  strong  in  well-preserved  specimens  and  corre- 
sponds very  closely  to  that  of  Beachici  nuessana  for  both  the  pedicle 
and  brachial  valves.  The  crural  bases  are  two  widely  separated,  strong, 
round  bars  in  the  molds  leaving  two  well-defined  holes  each  side  of 
the  base  of  the  cardinal  process.  No  evidence  of  the  shape  of  the 
bi*achial  supports  is  present.  The  shell  structure  appears  to  be  fibrous; 
no  puncta3  have  been  discovered.     The  visceral  foramen  is  indicated. 

The  molds  of  the  interior  diflfer  greatly,  according  to  the  age  and 
strengthening  of  the  shell,  especially  the  pedicle  valve.  In  the 
younger  shells  the  dental  lamelleB  are  thin  and  separate  two  lateral 
cavities  from  the  central  muscular  cavity.  The  lateral  cavities  reach 
nearly  to  the  hinge  margin.  As  the  umbonal  cavity  of  the  shell 
becomes  filled,  by  thickening  of  the  shell  substance,  the  central  mus- 
cular cavity  between  the  hinge  plates  is  represented  in  the  mold  by  a 
rounded  ridge  bounded  by  the  dental  lamellse,  the  lateral  cavities 
being  completeU^  filled  by  shell  deposit.  This  rounded  ridge,  extending 
beakward  from  the  main  mass  of  the  internal  filling  of  the  shell  in  the 
molds,  increases  in  width  with  the  elevating  of  the  pseudo-area.  Jn 
extreme  examples  the  shell  deposit  is  fully  one-fourth  inch  in  thick- 
ness, thus  giving  to  the  interior  markings  of  the  shells  great  difference 
of  form,  according  to  the  age  of  the  shell. 

Type. — ^The  two  specimens  figured  are  designated  as  cotypes  of  the 
species.  They  are  now  in  the  collection  of  the  U.  S.  Geological  Survey, 
with  the  other  material  on  which  the  description  is  based,  and  will  bo 
transferred  to  the  U.  S.  National  Museum. 

The  species  is  abundant  in  the  shales  and  sandstones  of  the  Chapman 
formation  of  Presque  Isle  Brook  and  Edmunds  Hill  in  Chapman  Town- 
ship, Aroostook  County,  Maine. 
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A  NEW  FOSSIL  STICKLEBACK  FISH  FROM  NEVADA. 


By  Oliver  P.  Hay, 

Of  the  American  Museum  of  Natural  History y  New  York  city. 


The  writer  has  received  from  the  Geological  Department  of  the 
U.  S.  National  Museum  for  description  four  specimens  of  small  fossil 
sticklebacks  that  were  collected  by  Mr.  Thomas  H.  Means  from  the 
Lahontan  beds,  through  which  the  Truckee  irrigation  canal  was  being 
cut,  three  miles  southwest  of  Hazen,  Nevada.  These  £shes  are 
inclosed  in  a  very  white  clay  which  splits  readil}^  into  thin  laminse. 

All  the  specimens  belong  to  a  single  species,  and  this  is  a  member 
of  the  genus  Gasterostem^  a  genus  containing  a  number  of  small 
spiny-rayed  fishes  known  as  sticklebacks.  These  inhabit  the  salt  and 
brackish  waters  of  the  coasts,  as  well  as  some  of  the  fresh-waters,  of 
Europe  and  North  America.  One  species,  G.  cataphrdctus^  is  found 
along  the  Pacific  coast  from  San  Francisco  to  Alaska.  Another,  G, 
^oUliainsoni^  occupies  fresh-water  streams  in  the  interior  of  southern 
California.  A  subspecies  of  this  form,  G.  wiUimnsoiii  microceplmlus^ 
inhabits  streams  and  brackish  waters  along  the  coast  from  Alaska  to 
Lower  California. 

The  facts  regarding  the  sticklebacks  of  the  Pacific  region  are 
obtained  from  Jordan  and  Evermann's  Fishes  of  North  and  Middle 
America. 

The  fishes  sent  me  are  closely  related  to  all  the  species  just  men- 
tioned; also  to  G.  ln4ipiuo»us^  of  eastern  America,  and  to  G,  aoid^atv^^ 
of  Europe.  The  fossils,  however,  present  characters  of  subspecific 
value. 

GASTEROSTEUS  WILLIAMSONI  LEPTOSOMUS,  new  subspecies. 

The  first  of  the  specimens  (Cat.  No.  5386,  U.S.N.M.),  the  type,  dis- 
plays the  nearly  complete  skeleton  (fig.  1).  Most  of  the  important 
bones  of  the  head  can  be  identified.  The  mouth  gapes  and  displays 
traces  of  teeth.  The  anterior  dorsal  spine  is  missing;  the  second  and 
third  are  represented  by  impressions  in  the  clay.  The  dorsal  soft  rays 
are  disturbed  and  some  are  missing.     The  pectoral  fin  is  preserved  aijd 

Proceedings  U.  S.  National  Museum,  Vol.  XXXII— No.  1628.  q,^ 


272 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL.  XJLXn. 


the  rays  are  10  mm.  long.  The  ventral  fins  are  gone,  but  a  portion  ol 
the  ventral  plate  is  present.  Its  outer  surface  was  sculptured.  The 
anal  fin  is  disturbed  and  a  part  missing.  The  caudal  is  preserved. 
The  length  of  the  fish  from  the  snout  to  the  base  of  the  caudal  is  51 
mm.;  the  length  of  the  head,  14.5  mm.;  the  depth  of  the  body,  9. 5  mui. 
There  is  no  trace  of  either  lau     »  armor  or  a  caudal  keel. 


Fig.  1.— Skeleton  of  oasterosteus  williamsoni  leptosomvs.    (Type)  ^,14. 

The  second  (Cat.  No.  5387,  U.S.N.M.)  lacks  most  of  the  head  (fig.  2). 
The  length  from  the  shoulder  girdle  to  the  base  of  the  caudal  is  38.5 
mm.;  the  depth  is  10  mm.  The  firat  dorsal  spine  is  3  mm.  long;  the 
second  5  mm. ;  the  third  is  short  and  curved.  There  are  10  soft  dorsal 
rays.  The  ventral  spines  have  a  length  of  7  mm.  and  the  ventral 
plates  a  length  of  11  mm.  The  anal  spine  is  short  and  curved,  and 
there  are  counted  9  soft  rays,  with  an  interhaemal  spine  for  a  tenth. 


Fig.  2. — Nearly  complete skeletijn  of gasterosteis  williamsoni  leptosomus.    x IJ. 

Below  and  in  front  of  the  second  dorsal  spine  are  remains  of  three 
plates  belonging  to  the  lateral  armor,  but  there  is  no  indication  of  the 
caudal  keel. 

The  third  (Cat.  No.  5388,  U.S.N.M.)  presents  the  head,  the  second 
dorsal  spine,  and  a  portion  of  the  ventral  plate.  The  spine  is  4  mm. 
long.     The  ascending  process  of  the  ventral  plate  is  sculptured. 
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The  fourth  (Cat.  No.  6389,  U.S.N.M.)  furnishes  the  body  behind  the 
fronbs  of  the  dorsal  and  anal  fins  (fig.  3).  Only  8  soft  rays  appear  in 
the  dorsal  and  anal  fins;  but  evidently  at  least  one  in  each  is  missing. 

The  slendemess  of  the  body  (depth  in  the  length  5  times)  differen- 
tiates this  fish  from  all  the  others  '^xpept  G,  hispiiumiH^  in  which  the 
depth  is  5.5.  In  all  the  others  the  di^th  does  not  go  above  4  times  in 
the  length.  From  the  species  v^t  ^Upinosiis  and  its  subspecies  cuvltri 
our  fossil  differs  in  the  fin  formula,  that  of  G,  spinosus  l>eing  D.  II,  I, 
12:  A.  I,  8. 

It  is  ev^ident  that  the  Lahontan  fishes  are  most  closely  related  to  the 
typical  form  of  G,  Williamson  i^  the  species  now  living  within  a  few  hun- 
dred miles  of  the  Lahontan  beds.  The  fin  formula  of  this  species 
differs  only  in  having  8  soft  anal  rays.  However,  the  body  of  the  fossil 
form  is  slenderer,  the  second  dorsal  spine  is  longer,  entering  the  dis- 
tance from  the  snout  to  the  pupil  once,  instead  of  1.5  to  2  times.  The 
first  dorsal  spine  of  the  fossil  appears  to  be  much  shorter  than  in  the 
living  species  considered.     The  ventral  spines  seem  to  be  longer  than 


Pig.  3.— PoOTKRIOR  portions  of  skeleton  of  OASTEROSTFJ'S  WILLIAMSONI   LEFTt>80Ml'.S.      xlj. 


in  G.  wiUianismii^  and  the  ventral  plates  are  considerably  longer  than 
the  snout  and  the  orbit  taken  together;  the  snout  and  orbit  being  7  mm. 
long,  the  plates  11  mm. 

From  G.  williamsoni  microcephalus  the  fossil  form  is  distinguished 
by  several  characters  besides  the  slenderer  body.  There  are  more 
rays  in  the  anal  fin  and  the  ventral  plates  are  longer. 

In  the  typical  form  of  G.  wiUvtrmoni  it  is  only  in  occasional  indi- 
viduals that  the  lateral  armor  is  found,  and  in  these  only  2  or  3  plates 
appear  on  each  side.  In  microcej)halu8  ih^ve  are  usually  5  or  6  plates; 
but  there  may  be  as  many  as  26.  On  the  other  hand,  individuals  are 
sometimes  found  that  are  wholly  devoid  of  lateral  armor. 

The  presence  of  this  fossil  stickleback  in  the  I^ahontan  beds,  related 
as  it  is  to  G,  wHliams(mi^  appears  to  indicate  an  age  not  older  than 
Quaternary,  and  that  the  beds  were  deposited  in  fresh  rather  than  in 
salt  or  brackish  water. 

Excepting  a  specimen  supposed  to  belong  to  G.  hif<pi7iof<(/fi  found  in 
the  Pleistocene  of  Canada  by  Sir  William  Dawson,  nj(aiz&jvy.4i0lil^le- 
Iwick  has  hitherto  been  reported. 
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NOTES    ON    CALYPTROBOTHRIUM,    A    CESTODE    (iENUS 
FOUND  IN  THE  TORPEDO. 


By  Edwin  Linton. 

0/  Washington  and  Jeffermn  College^  WaMngtmi,  Pninttf/ivania. 


The  genus  Calyptrohothrium  ^  established  by  Monticelli'*  })clongs  to 
the  family  Tetrabothriidiv  and  is  near  the  genus  Motuyrygma, 

The  scolex  is  provided  with  four  flexible  unarmed  bothria  and  each 
bothrium  with  a  single  large  horseshoe-shaped  sucker. 

In  1899*  I  descri}>ed  a  species  of  Calyptrohothrtuiu  under  the  name 
C.  occidental e.  This  description  was  based  on  one  large  and  eight 
£«nmll  specimens  collected  from  the  ioripQAo  {Tetntnarce  occlderttal In). 
No  mature  segments  were  found,  and,  although  the  large  specimen 
was  regarded  by  me  at  the  time  of  collecting  as  a  different  species 
from  the  small  specimens,  a  study  of  the  preserved  maU^rial  did  not 
api^ear  to  justif}'  placing  them  in  distinct  species. 

During  the  summer  of  1905,  I  had  the  opportunity  of  examining  a 
c'onsidemble  number  of  these  cestodes,  and,  finding  the  two  kinds,  in 
some  cases  associated  together,  in  others  separate,  moreover  with  ripe 
segments,  which  were  proved  to  belong  to  the  small  variety,  it  became 
evident  that  the  two  sizes  represented  different  species. 

The  name  Calyptrohothrtum  occidenUtle  is  retained  for  the  larger 
variety  of  the  original  description  and  the  name  C,  minuH  is  proposed 
for  the  smaller  variety. 

The  following  account  is  based  on  material  collected  at  the  laboi'a- 
tor^-  of  the  Bureau  of  Fisheries,  Woods  Hole,  Massachussetts,  in  July 
and  August,  1905.  The  torpedoes  were  taken  at  Menemsha  Bight, 
Vineyard  Sound.  Some  of  them  were  brought  to  Woods  Hole  alive; 
others  were  opened  when  taken  and  the  viscera  placed  in  formalin. 

"Naturalista  Sifiliano,  An.  xii,  1S98,  p.  15  of  Author's  w^paratc,  pi.  i,  fijjs.  1-4. 
''Bull.  r.  S.  Fi8h.  Conuu.  for  ISW,  p.  2*>S. 
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Date. 


July  21 

July27 

AugU8t4.. 
AugiKst  7 . . 
Augusts.. 
August  9.. 
AugUHt  10. 
August  12. 

AugUiit  17. 
August  18. 
August  18. 
August  19. 
August  22. 
August  26. 


Summary  of  collertiotix  made  in  1905. 


'  of".;^;;^:  :<-■"■"'""-'  ->'  »•«'-'«•■  |^  ';:i;f '" 


('.  viinus. 


In  formalin. 
do 

Living 

do 

In  formalin. 

LiN'ing 

In  formalin. 

Living 


In  formalin. 

do 

do 

do 

do 

Living 


Few  in  one 
host  only. 


100 

Manv. 

55 

26' 

Few. 
12  in  each. 


Food  noti«. 


17 

Few. 

8 

1    '  Empiy. 

Few.  .  Few.  Do. 
8  I         Do. 


Few. 
4 


Empty. 
Pebbles. 
Empty. 

Do! 

Do. 

Do.  j 

vVmphipod  and  ott>  ' 
lith  of  squetea^ne.  I 
Empty. 

Otoliths  of  fish.  I 


I 


CALYPTROBOTHRIUM  OCCIDENTALE  Linton. 

Caiyptrohofhrium  ocddentalc  Linton,   (part)  Bull.  U.  S.   Fish  Cumm.   1^99,  pp. 
'  298-299,  pi.  XLI,  figs.  94,  95,  97. 

Head  with  thickened  axial  portion,  bhintiy  rounded  in  front;  both- 
ria  four,  in  pairs,  the  anterior  end  of  each  a  relatively  large  horseshoe- 
shaped  sucker,  and  sessile, 
the  posterior  end  aiiriculate 
and  free.  Neck  continuous 
with  axial  portion  of  head, 
retaining  dimensions  of 
head, '  exdusive  of  bothria, 
for  a  short  distance,  then 
diminishing  slightly.  Entire 
strobile  nearly  linear;  seg- 
ments begin  remote  from 
head,  at  first  much  shorter 
than  broad,  later  becoming 
squarish,  finally  nearly  cir- 
cular and  separating  easily; 
free  segments  usually  a  little 
longer  than  broad,  with 
rounded  extremities;  none 
certainly  seen  with  ripe  ova. 
Neck  and  body  crossed  by 
scoLEx;  minute  transv^erse  lines 
Actual  v\'hich  make  a  serrate  outline 
on  the  margins. 

Length  often  as  much  as  ^ioO  mm.,  breadth  2  mm.     Jn  a  mounted 
specimen  the  diameter  of  the  head  is  1.35  mm.,  and  the  breadth  of  the 

neck   1.12  mm.  Digitized  by  GoOglc 


FKJ.  1.— ('Al.YPTROBOTHRirM  orClHENTALE. 
SKETCH  MADE  FROM  SPECIMEN  IN  GLYCERIN 
DIAMETER  OF  HEAD  1.35  MM. 
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Considei*ablo  variation  was  noted  in  anatomical  details  of  the  several 
segments  whirh  were  examined,  but  the  geneml  plan  is  nmeh  like  that 
shown  in  the  segment  sketched  in  tig.  2.  The  genital  cloaca)  are 
irregularly  alternate  and  are  on  the  lateral  margin  near  the  middle  of 
the  length  of  the  segments.     The  cirrus  lies  posterior  to  the  vagina 


FlO.  2.— CALYPTBOBOTHRirM  OCrlDKNTALK.      FRKK  SEGMENT;  SK  FrTCH  MADE  FROM  8FECIMBN,  STAINED 
AND  MOUNTED  IN    BAL8AM.      A(TIAL    I,KN<.TH   'J.')   MM.      (l.    (JENITAI-    (  I.OACA;     C.    CIRRUS;    O,   OVARY; 

o.  d.,  oviduct;  a.  g.,  shell  uland;  i,  testes;  u,  uteris;  r.  vagina;  v.  d.,  vasdefernh;  v.  g.,  vitel- 
line O  LAND. 

and  is  relatively  long  and  spinoso.  It  was  not  seen  everted  in  this 
species,  but  it  apj^ears  to  agree  dosc^ly  with  the  same  organ  in  C  tain  m. 
The  testes  are  globular,  numerous,  and  lie  in  the  anterior  half  of  the 
segment  along  a  median  space  ecjual  to  rather  more  than  one-third  of 
the  breadth  of  the  segment.  Digitized  by  LjOOglC 
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In  front  of  tlie  cirrus  pouch,  and  at  first  pai-allel  with  it,  the  vag-ina 
extends  anteriorly  from  the  genital  cloaca  to  about  the  median  line  of 
the  segment,  thence  back  toward  the  posterior  end.  Behind  the  uterus 
it  becomes  slightly  convoluted,  passes  toward  the  opposite  face  l)etweeii 
the  two  lateral  ovarian  masses,  where  it  was  observed  in  some  cases  to 
expand  into  a  seminal  receptacle.  It  appears  to  receive  a  short  duct 
from  the  ovar}^ — then  the  common  duct  passes  to  one  side  of  the  shell 
gland,  which  it  enters  at  the  posterior  end.  Just  before  entering  the 
shell  gland  the  common  duct  appears  to  be  joined  by  ducts  from  the 
vitellaria.  The  shell  gland  lies  between  the  posterior  extremities  of 
the  two  lateral  ovarian  masses. 

From  the  anterior  end  of  the  shell  gland  the  slender  oviduct  passes 
anteriorly,  l^-ing  close -beside  the  vagina,  to  open  into  the  spacious 
uterus  at  about  the  middle  of  the  length  of  the  latter  organ.  The 
uterus  lies  between  the  anterior  end  of  the  ovary  and  the  angle  of  the 
vagina  and  its  breadth  in  the  maturest  segments  seen  was  equal  to 
nearly  one-third  the  breadth  of  the  segment.  No  ripe  ova  were  seen  in 
any  segments  which  were  certainly  from  strobiles  of  this  species.  In  a 
few  cases  small  spherical  bodies  were  seen  in  the  uterus  which  appeared 
to  be  unfertilized  cells  from  the  germarium.  The  ovary  lies  near  the 
posterior  end  of  the  segment,  and  consists  of  two  lateral  masses  on 
either  side  of  the  median  line,  each  of  which  is  made  up  of  a  number 
of  small  lobes.  The  vitellaria  lie  along  the  lateml  margins  from  one 
end  of  the  segment  to  the  other.  Vitelline  ducts  were  distinguished, 
but  their  exact  place  of  union  with  the  duct  leading  from  the  seminal 
receptacle  to  the  shell  gland  was  not  seen  either  in  sections  or  in  entire 
segments. 

NOTES  ON  C.  OCCIDENTALE  MADE  AT  THE  TIME  OF  COLLECTING. 

AfKjuHt  7. — Of  the  7  scoleces  with  strobiles  the  longest  was  216  mm., 
the  shortest  30  mm.  Aggregate  length  1,400  mm.,  average  200  mm. 
Many  free  segments  were  found,  also  many  still  attached  to  the  stro- 
biles which  separated  easil^^  from  the  chain.  Most  of  these  were 
nearly  circular  in  outline,  with  the  diameter  1.5  mm.;  a  few  were 
slightly  longer  than  broad,  length  2  mm.,  breadth  1.5  mm.  These 
measurements  were  made  on  specimens  killed  in  70  per  cent  alcohol, 
in  which  they  shrink  but  very  little.  This  is  in  marked  conti-ast  with 
the  behavior  of  the  smaller  form,  C\  jnhixis^  which  contracts  very  much 
when  placed  in  alcohol. 

Augwst  10, — Length  of  strobiles,  in  formalin,  100  and  140  mm. 

AH(jHi<t  IJ. — Several  were^  found  in  one  onl}^  of  the  two  torpedoes. 
There  were  many  free  segments,  some  of  which  evidently  belonged  to 
C.  )a!nm.  In  my  notes  I  record  the  finding  of  fusiform  ova  in  some 
of  the  segments  which  I  referred  to  C,  occid<mt<ile,  I  have  since 
examined  a  number  of  these  segments  but  have  failed  to  find  ova  in 
any  segments  which  I  could  with  certainty  refer  to  this  species. 
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An  al)norniaI  segment  was  found  in  this  lot  which  I  have  made  the 
subject  of  a  special  paper/' 

This  is  a  case  of  reduplication  and  reversal  of  parts.  There  are  two 
complete  sets  of  genital  organs.  The  two  cloacal  apertures  are  on  the 
same  lateral  margin.  The  ovaries  are  at  opposite  ends  and  the 
testes  make  a  central  mass  common  to  both  components.  The  double 
segment  is  4  mm.  in  length  and  2  mm.  in  !)readth. 

In  this  lot  some  of  the 
strobiles  contracted  in  a  re- 
markable fashion,  so  as  to 
resemble  specimens  of  turn- 
ing as  seen  in  table  legs  and 
the  like. 

August  IS. — Material  in 
formalin.  One  small  speci- 
men had  contracted  so  as  to 
resemble  the  large  form. 
The  free  segments  re- 
sembled C.  ininiis^  the  sco- 
lex  and  fragments  re- 
sem!)led  6'.  occidental t\  It 
was  the  occurrence  of  phe- 
nomena like  these,  observed 
in  the  single  lot  of  speci- 
mens upon  which  the  orig- 
inal description  of  the  spe- 
cies was  based,  which  led  me 
to  regard  the  two  forms  as 
varieties  of  the  same  species. 

Auqmt  18. — Material   in 
formalin.     The  four  speci- 
mens were  in  poor  condition;  one  was  quite  flaccid  and  measured  410 
mm.  in  length. 

August  19. — The  single  large  specimen  was  of  a  faint  pink  color. 

Av^uHt  22. — Several  fragments  were  found,  but  no  free  segments. 
One  small  specimen  with  thick  neck,  apparently  a  3'oungscolex  of  this 
species. 

CALYPTROBOTHRIUM   MINUS,  new  species. 

Calijptrolfothrium  occidetttide  Linton  (part),  Jiull.   U.' S.  Fish  Coiniii.    for  1899, 
pp.  298-299,  pi.  xiJ,  figs.  92,  93,  96. 

Head  truncate,  axial  portion  not  conspicuously  thickened;  bothria 
in  pairs,  prominent,  very  flexible  in  life,  the  anterior  ends  with  the 
relatively  large  sucker  characteristic  of  the  genus,  the  posterior  ends 
slender  and  tapering.     Neck  slender,  much  smaller  than  head,  with 


Fio.    3. — Calyptrobothru'M     mini  h.     s»(»lex;    skktch 

MADK     FROM     .SPK(IMKN     M<H'NTKI»    IN    BAL.SAM.      Ai  TUAL 
DIAMKIKR   OF  NKC'K    O.'^J   MM, 


a  Biological  Bulletin,  XII,  pp.  1 55-157,  fig.  1. 
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[.'U;.  4._('xI.YlTROBOTnRIlM  MINUS.  FRXE  SEG.MKNT8  IN  COITV.  SKETtHKD  FROM  BPFXIMEN  8TAINRD 
AM>  MorSTKD  IN  BAIJ^AM.  ACTUAL  LKNGTH  OP  LAROKR  SK<iMENT  4.H8  MM.  C,  CI R RUB  OK  SMALLER 
SEGMENT     RETRAiTEU;    (/,    CIRRUS    OK    LARGER    SEGMENT     EVERTED    AND    INSERTED    IN    VAQINA    OF 


HMALLKR  HhXiMENT;   U,  UTERUS   KILLED  WITH    KUMIPORM  OVA. 
SEE  FIG.  2. 
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conspicuous  serrate  outlines.  The  segments  begin  remote  from  the 
head,  at  first  much  broader  than  long,  later  becoming  squarish,  then 
longer  than  broad,  ultimatel}-  pointed  at  both  extremities,  but  particu- 


FlO.  6.— CALYFTROBCyrHRrUM  MINUS,  a,  ClBBrS  everted;  6,  DISTAL  END  OF  SAME,  MORE  HIGHLY  MAG- 
NIFIED; SKETCHED  FROM  SPECIMEN  IN  SEA  WATER  FIXED  OVER  FLAMK.  Si'ERMATOZA  ARE  SEEN 
ISSUING  PROM  APEX.      ACTUAL  DIAMETER  OF  BASAL  BULB  0.3  MM.,  AT  DISTAL  END  0.06^H^^^|^ 

gitizedby  VjOOQIC 

larly  at  the  posterior  extremity.     Free,  ripe  segments,  considerably 
larger,  flattened,  fusiform,  with  a  mass  of  fusiform  ova  in  the  utenis. 
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The  entire  strobile  has  a  tendency  to  become  fusiform  when  placed 
in  the  killing  fluid,  in  which  it  contmcts  strongly. 
The  general  plan  of  the  anatomy  of  a  mature  segment  is  like  that  of 
C.  occidentale.  The  vitellaria  are  proportionately  les« 
voluminous  and  the  lobes  of  the  testes  are,  perhaps,  rela- 
tively larger.  The  cirrus,  which  was  seen  everted,  is 
provided  with  a  basal  bulb  and  is  spinose.  The  shell 
gland  is  placed  a  little  farther  back  in  relation  to  the 
ovary  than  in  C,  occidentals^  although  this  may  be  a 
character  incident  to  the  greater  maturity  of  the  seg- 
ments. 

Maximum  length  50  mm.,  breadth  0.5  mm. 
Diameter  of  head  of  mounted  specimen  0.6  mm.,  of 
neck  0.22  mm. 


NOTES  ON  G.   MINUS,  MADE   AT  THE  TIME  OF  OOI^ 
LEOTING. 

July  ^7. — Approximately  100  specimens  were  taken 
from  a  spiral  valve,  which  had  been  lying  for  two  days 
in  5  per  cent  formalin. 

While  collecting  these  specimens  from  a  dish  of  sea 
water  in  which  the  material  had  been  washed,  a  living 
scolex  was  found  by  Mr.  Carl  D.  Sawyer.  The  speci- 
men was,  without  doubt,  alive,  and  it  remained  living 
and  active  for  some  minutes  after  my  attention  was 
called  to  it.  Fig.  7  is  from  a  sketch  made  of  this  scolex 
after  it  had  come  to  rest.  No  other  living  specimens 
were  found  in  the  dish.  The  length  of  a  single  both- 
rium  at  rest  was  0.7  mm.  1  can  not  account  for  the 
presence  of  this  living  scolex  in  the  dish.  It  seems  to 
me  incredible  that  it  came  from  the  intestine  of  the 

f'  torpedo,  which  had  been  in  a  jar  of  5  per  cent  formalin 

,  ^.:/         for  two  days. 
3  August  4,. — Many  were  found  in  the  spiral   valve. 

The  heads,  as  usual  with  this  species,  were,  for  the 
most  part,  lirinly  embedded  in  the  mucous  membrane 
of  the  host.  Unless  care  is  taken  the  heads  may  very 
easily  be  lost.  Many  mature,  free  segments  were  found 
in  this  lot,  with  the  mass  of  ova  showing  as  a  dark 
])rown  spot.  The  mature  segments  evidently  increase 
in  size  after  separating  from  the  strobile.  The  pos- 
terior segments  of  the  strobile  sepamte  easily  while 
they  are  still  much  smaller  than  the  ripe  segments. 
The  posterior  portion  of  a  strobile  with  maturing  segments  is  usually 
monilifoma.  The  last  segment  is  often  tapering  at  its  posterior  end. 
There  is  some  variation  in  the  size  of  the  fusiform  ova;  the  largest 
were  about  0.17  mm.  in  length  and  0.017  mm.  in  diameter. 


Fig.  6.— Calyptro- 
bothrium  minus. 
Ova:  sketched 
from  life.  a("- 
tial  length  of 
one  o.ig  mm.,  di- 
ameter 0.02  mm 
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Fig.  7.— Calyptrobothrium  minus. 
Young  scolex;  sketch  madb  from 
LIFE.    Actual  length  of  bothrium 

0.7  MM. 


One  strobile,  which  measured  42  mm.  in  sea  water  shrunk  to  24  mm. 

in  70  per  cent  alcohol,  and  another  shrunk  from  50  mm.  to  30  mm. 
Aiigmt  7. — This  torpedo  was  taken  at  Menemsha  Bight  on  August  3, 

and  kept  in  the  aquarium   until  the  6th,  when  the  spiral  valve  was 

removed  and  kept  on  ice  until  the  7th.     The  tapeworms  were  found 

to  be  still  alive  and  remained  moderately  active  for  some  time  in  sea 

water.     Placed  in  70  per  cent  alcohol  the}' 

contracted  strongly,  for  example,  from  30 

mm.  to  20  mm.  and  from  55  mm.  to  30  mm. 
jUigyst  7. — No   scoleces   nor  strobiles 

were  obtained,  but  a  few  minute,  active 

bodies   were   found   in   the   spiral   valvo 

which  looked  like  very  small  specimens 

of   Scolex  polymorpliu^  until   they  were 

examined  with  a 
lens  (fig. 8).  Upon 
being  magnified 
they  were  seen 
to  be  fragments 
of  the  young  of 
this  species.  The 
anterior  end  for 

not  quite  half  the  length  was  armed  with 
minute  bristles;  the  posterior  end,  for  a  little 
more  than  half  the  length,  with  minute  serra- 
tions. The  length  was  al)out  0.8  mm.,  the 
breadth  0.28  mm.  One  was  seen  with  the 
rudiments  of  reproductive  organs. 
Augmt  9, — Free,  ripe  segments  were  found 

J  with  this  lot. 

AiKjust  10. — A  large  number  of  ripe  seg- 
ments were  found  in  this  lot. 
August  12, — About  12  strobiles  of  this  spe- 
cies were  found  in  each  of  the  two  torpedoes 
with  an  enormous  number  of  free  and  ripe 
segments.  The  latter  were  most  abundant  in 
the  torpedo  in  which  none  of  the  larger  spe- 
cies (6^.  occ! dental e)  were  found.  The  free 
segments  are  capable  of  making  progressive 
movements,  during  which  the  anterior  end  is  elongated  so  as  to 
resemble  the  neck  of  certain  distomes.  The  resemblance  is  heightened 
by  the  almost  constant  presence  of  a  rounded  knob  at  the  anterior  end. 
The  surface  of  the  joint  is  slightl}'  roughened  by  very  minute  serra- 
tions which  project  posteriorly,  so  that  the  spasmodic  contractions  of 
the  body,  aided  by  a  kind  of  flowing  peristalsis,  constantly  propel  the 
segment  forward.    I  did  not  observe  the  anterior  end  acting  as  a  sucker, 


\ 


F  I  G.  8.  —  Calyptrob^jthrium 
minus.  Fragment  of  stro- 
bile, young;  sketched  from 
life.  Actual  length  0.8  mm.; 

BREADTH  0.28  MM. 
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Auguat  17, — Al)Out  17  .strobiles  of  this  !sj)ecies  and  two  small  nema- 
todes were  obtained  from  the  torpedo  which  was  examined  on  this 
date. 

August  18, — One  of  the  torpedoes  had  a  few  free  segments  which 
resembled  this  species;  the  other  had  eight  strobiles,  which,  lw>wever, 
were  not  in  good  condition. 

Augtmt  22. — A  few  of  each  species  were  found,  but  no  free  segments. 

August  26, — About  eight  scoleces  were  taken  from  a  torpedo 
which  had  been  kept  in  the  aquarium  over  two  weeks  and  had  died  on 
the  evening  of  the  25th.  The  worms,  which  were  very  slender,  were 
still  active.     No  ripe  segments  were  found. 
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THE  DECTlCINiE  (A  GROUP  OF  ORTHOPTERA)  OF 
NORTH  AMERICA. 


By  Andrew  Nelson  Caudell. 

Custodtun  of  Orlhopteriiy  V.  S.  Xatiofial  Museum. 


The  Decticinae  are  a  group  of  looustians  which,  are  readily  differen- 
tiated by  their  appearance  from  all  other  Orthoptera,  except  certain 
Stenopelmatinte.  The  presence  of  wings  will  usually  serve  to  distin- 
guish them  from  the  Stenopelmatinse,^  though  they  are  generally 
small,  especially  in  the  female,  where  they  are  sometimes  even  absent. 
The  presence  of  two  long-winged  genera  breaks  into  the  otherwise 
compactness  of  the  group,  making  its  exact  definition  more  difficult. 

The  members  of  this  group  are  widely  distributed  over  the  country, 
but  are  more  numerous  in  the  South  and  West.  As  a  rule  the  species 
are  local  or  very  rare,  but  the  members  of  two  genera,  Analmis  and 
PeranahrvM^  especially  the  former,  occur  in  incalculable  numbers, 
doing  immense  damage  to  cultivated  crops.  While  most  of  our 
Decticince  are  probably  pritnarily  herbivorous,  there  is  little  doubt 
that  many,  very  likety  most,  of  them  are  at  times  carnivorous.  The 
cannibalism  of  Anahrns  and  Peranabrus  is  well  authenticated,  and 
members  of  other  genera  are  known  to  eat  other  insects  as  well  as 
individuals  of  their  own  kind. 

The  life  histories  of  the  members  of  this  interesting  group  are  not 
well  known.  Such  facts  as  are  known  regarding  the  habits  and 
development  of  the  species  are  given  under  the  discussion  of  the 
various  forms  in  this  paper.  Many  of  the  species  are  probably  noc- 
turnal or  crepuscular  in  habit,  though  certain  species  of  some  genera, 
Aruihrus^  Atlaiiticm^  etc.,  are  active  during  the  day. 

The  natural  haunts  of  most  of  the  forms  seem  to  be  in  grassy  fields 
or  in  open  woods,  where  the}^  hop  about  in  exposed  positions,  in 
striking  contrast  to  the  habits  of  Ceuthophilns  and  other  stenopelmatid 
forms,  which  live  secluded  lives  in  caves,  hollow  trees,  etc. 

f  OfphoderriH  is  the  only  winged  genus  of  tlie  Stenopelmatina'  found  in  our  United 
States  fauna,  though  in  other  regions  a  number  of  winged  genera  occur. 
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While  most  of  the  Decticinje  are  winged,  two  genera,  Capnobote^ 
and  Anoplodiim.^  have  organs  of  flight  sufficiently  developed  for  flying. 
In  most  cases  the  wings  are  aborted,  and  the  el3^tra,  while  usually 
larger  than  the  wings,  are  useless  for  purposes  of  flight,  though  in  the 
case  of  the  males  of  some  species  they  are  admirably  ^apted  to  the 
produ(»tion  of  sound,  the  t}- mpanum  being  extremely  well  developed. 

Aside  from  the  species  of  Anahrus  and  PeranaJrrus^  which  have  been 
variousl}^  called  western  cricket,  mormon -cricket,  coulee-cricket,  etc, , 
the  members  of  this  group  have  received  few  popular  names.  In  a 
broad  sense  they  have  been  called  Jerusalem  crickets.  The  name 
camel  cricket,  so  far  as  known  to  the  writer,  is  not  applied  to  members 
of  this  group,  being  used  only  for  the  wingless  stenopelmatid  genus 
CeuthophUiis.  In  northern  Europe  certain  common  species  of  Decti- 
cinae  are  known  as  ''wart-eaters"  by  the  peasants,  who  cause  them  to 
bite  off  warts,  the  belief  being  that  warts  thus  injured  will  return 
no  more. 

In  the  preparation  of  this  paper  I  have  studied  specimens  of  all  the 
species.  Besides  the  material  of  the  U.  S.  National  Museum  I  have 
examined  that  in  the  Scudder  collection,  the  collections  of  the 
Ac»ademy  of  Natural  S(nence  of  Philadelphia,  of  the  American  Museum 
of  Natural  History  in  New  York,  of  the  Museum  of  the  Institute  of 
Arts  and  Sciences  in  Brooklyn,  New  York,  and  the  material  in  the 
collections  of  the  agricultural  experiment  stations  of  Colorado  and 
Washington.  In  addition  to  the  foregoing  material  the  private  coK 
lections  of  Profs.  Laurence  Bruner,  A.  P.  Morse,  and  W.  S.  Blatchley 
were  examined.  Probably  the  most  valuable  collection  studied  watj 
that  of  Dr.  8.  11.  Scudder,  in  Cambridge,  Massachusetts.  Several 
weeks  were  spent  examining  this  famous  collection,  access  to  it  and 
facilities  for  its  stud}'  having  been  accorded  me  by  Mr.  Samuel 
Ilenshaw,  cumtor  in  the  Museum  of  Comparative  Zoology.  Without 
access  to  this  collection  a  satisfactory^  revision  of  the  Decticinae  would 
scarcely  have  been  possible,  and  for  the  privilege  of  examining  it  I 
am  grateful  to  those  concerned.  Especial  thanks  are  due  Professor 
Bruner,  who,  in  addition  to  allowing  me  free  and  unrestricted  acxjess 
to  his  rich  collection,  presented  the  National  Museum  with  man}^ 
dcisirable  specimens,  some  rare,  others  unique. 

The  Decticinai,  as  represented  in  North  America,  are  defined  as 
follows: 

Tarsi  more  or  less  depressed,  the  first  two  segments  longitudinally 
sulcate  laterally;  anterior  tibia?  with  a  slit-like  fommina  near  the  base 
on  each  side  and  \vith  an  apiciil  spine  on  the  outer  side  above;  anterior 
coxa*  spined.  An  ten  me  inserted  between  the  eyes,  nearer  the  summit 
of  the  oc(;iput  than  the  upper  margin  of  the  labruni.  Posterior  tarsus 
with  a  frcM^,  plantuhi  at  the  base  of  the  first  ]<jigi^i|5dby^^5i9'©§t^  ^^ff'^^? 
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except  in   Capnohotes  and  Anoplodusa^  aborted  or  shorter  than  the 
abdomen. 

The  possession  of  a  free  plantula  below  the  base  of  the  posterior 
tarsus  is  usually  a  conspicuous  character  (fig.  1  p,)^  but  in  some  forms 
it  is  not  so  obvious,  though  always  distinct.  In  many  genera  there  is 
visible  between  the  cerci  of  the  male,  •  below  or  by  the  side  of  the 
supraanal  plate,  two  piired  organs,  usually  more  or  less  compressed. 
These  are  called  supragenital-or  inf  racercal-plates.  They  are  generally 
obscure  or  wholly  invisible,  being  hidden  beneath  the  last  abdominal 
segment,  but  sometimes  they  are  more  ^prominent  than  the  cerci,  as 
in  Agla/dhora.T  and  Nexhiba, 

The  cerci  of  the  male  are  usually  of  various  shapes  and  usually 
furnished  with  teeth,  furnishing  good  synoptic  characters,  but  in  a 
few  genera  they  are  simple,  like  those  of  the  females.  The  last 
abdominal  segment  of  the  males  is  often  of  various  shapes.  As  used 
here  the  last  abdominal  segment  means  the  apical  portion  only,  not 
the  whole  segment. 

We  have  twenty  genera  of  Decticinai  in  North  America.  Most  of 
the  described  .species  have  l)een  characterized  by 
Dr.  Scudder,  and  the  genera  put  in  tabular  form  by 
the  same  author.''  His  classification  is  based  par- 
tially ujKjn  the  armature  of  the  antcM-ior  til)iie,  a 
character  which  I  find  most  unreliable.     This  char-    ^^"  i-^"^"-  ^'"'^^'  *'^  ^ 

,  F(X)T     HHOWING      THE 

acter  is  less  used  in  the  classifications  of  Herman  *      plantula  (;>)  below 
and  Brunner.^  thekirkftar^albeg- 

In  the  definition  of  species  I  find  that  the  cerci  of 
the  male  furnish  valuable  characters.  For  the  differentiation  of  the 
genera  I  have  constructed  a  table  based  on  somewhat  artificial  charac- 
ters. Many  writers  maintiiin  that  a  table  must  represent  the  natural 
sequence  of  the  subjects  treated  and  saca-ifice  the  (Question  of  function 
ability  to  that  end.  I  l)elievc,  however,  that  the  primary  use  of  a  table 
is  to  enable  one  to  correctly  place  the  genera  or  species  discussed,  and 
that  the  natural  sequence  should  be  otherwise  indicated.  The  follow- 
ing generic  key  is  therefore  recognitional  rather  than  natural,  but  I 
hope  will  serve  the  practical  purpose  intended,  that  of  making  easy 
the  identification  of  the  genera. 

KEY    TO   THE   (JENPiRA    OF    NORTH    AMERICAN    DECTiriN.K. 

1.  WingH  short,  rarely  longer  than  the  ])ronotuni  ami  often,  esiwcially  in  the  female, 

rudimentary  or  wanting 3 

Wings  fully  develoi)e<l,  exten<linj?  far  beyond  the  tij)  of  the  alxlomen  in  both 


pexes 


9 


2.   Propternum  armed  with  a  j^air  of  spines;  ]>oHterior  fftnora armed  helow  on.apical 

half  with  several  distinrt  spines ( '(tpnohotca,  p.  .*{1 0 

ProKteTnum  unanne<l;  posterior  femora  nnarmed  1>*'1<'^^'- --r^-t'l^yfj^'^^f^fhilj-l^^ 

'iGuide  Orth.  N.  A.  (1897).       ''Die  Decticiden,  1874.       ^Rev.  Syst.  Orth.,  1893. 


288  riiOVEEDINGS  OF  THk  NATIONAL  MUSEUM.  voL.xxxn. 


3.  Prosterniim  armed  with  a  pair  of  spiiien 4 

Prosternum  unarmed 12 

4.  I^ateral  carin«»  of  pronotum  presi  nt,  sharp  and  distinct 5 

lateral  carina*  of  pronoturp  ^'^^  indicated  or  very  blunt  and  obscure 7 

5.  PoHt-erior  tibijH  applied  1*<      ,  ,,'fh  two  apical  spines;  ovipositor  curved  upward. .  H 
Posterior  til)ia?  armed  below  with  four  apical  spines;  ovipositor  straight,  except 

*K.tT  .,    ,  ly  in  A.  pachy7neni8 Atlanticus,  p.  :^20 

6.  I^ateral  c^rinjo  of  the  pronotum  l)ehind  the  point  of  convergence  nearly  straight 

or  but  little  bowed  outward,  causing  the  disk  of  the  metazone  to  be  trapezi- 

form,  the  widest  part  far  behind  the  middle Neduba,  p.  295 

Lateral  carina)  of  the  pronotum  lx*hind  the  point  of  convergence  strongly  bowed 
outward,  causing  .the  disk  gf  the  metazona  to  be  of  a  more  or  less  elongate 
oval  form,  the  widest  part  not  so  far  behind  the  middle Aglaothoraj\  p.  290 

7.  Posterior  femora  long,  much  more  than  twice  as  long  as  the  pronotum,  extend- 

ing much  beyond  the  tip  of  the  abdomen;  pronotum  without  indications  of 

lateral  carime;  ovipositor  of  female,  where  known,  curved  upward 8 

Posterior  femora  short,  no  more  than  twice  as  long  as  the  pronotum,  not  or 
scarcely  extending  beyond  the  tip  of  the  abdomen;  pronotum  with  obscure, 
blunt  lateral  carina*  on  the  posterior  third;  ovipositor  curved  downward. 

Apoie,  p.  327 

8.  Pronotum  i)OSteri()rly  more  or  leas  elevated,  saddle  shaped;  elytra  of  the  male 

longer  than  the  pronotum 9 

Pronotum  straight  alx>ve,  not  saddle  shaped;  elytra  of  the  male  less  than  one- 
half  the  length  of  the  prc3notum II 

9.  Posterior  tibiae  armed  below  with  two  apical  spines;  elytra  of  the  male  mach 

swollen,  apically  broadly  rounded NeobarreUiay  p.  302 

Posterior  tibiae  armed  below  with  four  apical  spines;  elytra  of  the  male  but  little 
swollen,  apically  narrowly  rounded 10 

10.  Klytra  of  the  male  with  the  tympanum  occupying  more  than  one-half  the  length 

of  the  elytra  beyond  the  pronotum;  lateral  lobes  of  the  pronotum  about  as  long 

as  high ;  vertex  greatly  compressed lihenin,  p.  305 

P^lytra  of  the  male  with  the  tympanum  occupying  less  than  one-half  the  length 
of  the  elytra  beyond  the  pronotum;  lateral  lobes  of  the  pronotum  about  twice 
as  long  as  high;  vertex  but  little  compressed Zacydoptera^  p.  308 

11.  Prosternal  spines  distinct;   pronotum,  except  in  S.  steveruKmi,  ateloploideti^    and 

fminerif  more  than  8  mm.  in  length Siipator,  p.  339 

Prosternal  spines  indistinct  or  wholly  obsolete,  rarely  sharply  triangular;  pronotum 
8}  mm.  or  less  in  length EreniopedeSf  p.  330 

12.  Pronotum  without  indications  of  lateral  carinje  on  the  anterior  half  or  indicated 

only  by  color 13 

Pronotum   with  persistent  lateral   carinas  except  sometimes  on    the  anterior 

fourth" 18 

18.   Posterior  femora,  except  of  young  specimens,  less  than  twice  as  long  as  the 

pnmotum 14 

Posterior    femora    more,   usually    much    more,   than    twice    as    long    as    the 

pronotum 15 

14.  Pronotal  disk  smooth;  anterior  tibiic  armed  above  on  both  margins;  oerci  of  the^ 

male  apically  furcate,  the  lower  branch  long  and  sharp,  fig.  47.  .Anabrxts,  P- 351 
Pronotal  disk  rough,  scabrous;  anterior  tibioe  armed  above  on  the  outer  margin 

only;  cerci  of  the  male  apically  expanded  but  not  furcate,  the  inner  corner 

short,  fig.  51 Peranabrn*^  p.  362 

«The  Mexican  Lli(mtaini<  suhrar'niatni*  luis  the  lateral  (!arinjexkill  but  dist-inct. 
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15.  Lateral  lobes  of  the  pronotum   not  well  developed  (figs.  54,  56);  anterior  tibise 

of  the  female  rarely  with  more  than  one  dorsal  spine Ateloplna^  p.  368 

Lateral  lobes  of  the  pronotum  well  developed  (fig.  60,  etc.);  anterior  tibiflp  of 
both  sexes  with  more  than  one  dorsal  s]r'~ '     •'  - 16 

16.  Elytra  of  the  female  not  projecting  beyond 'f^e'j  'oiiotur*    of  the  male  rarely 

projecting  one-half  the  length  of  the  pronotum 1 17 

Elytra  of  the  female  projecting  somewhat  beyond  the  pronotum,  oi  ^^ie 

projecting  one-half  or  more  than  one-half  the  length  of  the  pronotum. 

IdiwUUua,  p.  373 

17.  Size  large,  pronotum  12  mm.  or  more  in  length;  pronotum  with  distinct  lateral 

and  median  carinte  on  the  posterior  half;  posterior  femora  less  than  two  ami 
one-half  times  as  long  as  the  pronotum;  ovipositor  curved  lightly  upward. 

Anabnutf  p.  351 
Size  smaller,  pronotum  8  mm.  or  less  in  length;  pronotum  without  carime  on* 
the  posterior  half;  posterior  femora  more  than  two  and  one-half  times  as  long 
as  the  pronotum;  ovipositor  usually  more  noticeably  curved  upward. 

Eremopedetty  p.  330 

18.  Posterior  femora  short,  less  than  twice  as  long  as  the  pronotum 19 

Posterior  femora  long,  twice  or  inore,  usually  much  more  than  twice  as  long  as 

the  pronotum 1 21 

19.  Pronotum  posteriorly  tnmcate,  the  lateral  carinse  dull,  straight,  })osteriorly  some- 

what divergent PeranaftruSj  p.  362 

Pronotum  posteriorly  rounded,  the  lateral  carinte  sharp,  curved  outward  mesi- 
ally 20 

20.  Posterior  tibiw  with  two  apical  spines  beneath;  pronotum  with  low  but  persis- 

tent median  carina;  posterior  femora  much  swollen  basally,  there  more  than 

twice  as  broad  as  apically Aglaotliorax^  p.  290 

Posterior  tibia?  with  four  apical  spines  below;  pronotum  with  the  median  carina 
fiistinct  only  posteriorly;  posterior  femora  less  swollen  basally,  there  less  than 
twice  as  broad  as  apically Phigioslira  gillettei;  p.  392 

21.  Posterior  tibise  with  two  apical  spines  below;  pronotum  as  in  figs.  2  and  4. 

Aglaothoraj'  diaboliais,  p.  294 
Posterior  tibire  with  four  apical  spines  below;  pronotum  not  as  in  figs.  2  and  4. .  22 

22.  lateral  lobes  of  the  pronotum  declivent,  slightly  so  in  Steiro.rys;  posterior  femora 

three  or  more  times  as  long  as  the  pronotum,  much  swollen  in  the  basal  half; 

ovipositor  curved  upwards  or  straight 24 

Lateral  lol>e8  of  the  prothorax  perpendicular,  or  almost  so;  posterior  femora  little 
if  any  more  than  twice  as  long  as  the  pronotum 23 

23.  Posterior  femora  very  little  swollen  in  the  basal  half;  ovipositor  curved  down- 

wards   Plagiostiray  p.  388 

Posterior  femone  conspicuously  swollen  in  the  basal  half;  ovipositor  curve<l  up- 
wards  1 Plalyciehy  p.  403 

24.  Lateral  carinte  of  the  pronotum  bowed  inward  in  the  anterior  half,  posteriorly 

<livergent,  the  disk  of  the  pronotum  considerably  broader  behind  than  at  the 
middle  of  the  anterior  half  (fig.  79);  median  carina  scarcely  indicate<i  even  pos- 

tenorly Iilumotn»y  p.  394 

Lateral  carime  of  the  pronotum  parallel,  or  nearly  so,  sometime  Hlightly  conver- 
gent in  the  anterior  fifth  (fig.  83),  the  disk  little  broader  behind  than  else- 
where; median  carina  distinct  and  percui-rent 25 

25.  Elytra  well  developed,  overlapping  above  and  projecting  about  one-half  the 

length  of  the  pronotum  in  both  sexes 26 

Elytra  of  the  female  forming  slightly  projecting  lateral  pads,  widely  separated 

above Steiroj^ 

Proc.  N.  M.  vol.  xxxii— 07 19 
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26.  Pronotal  disk  narrow,  tlie  lateral  lobes  stronjfly  declivent;  lateral  carinf^  ili»- 

tinctly  convergent  anteriorly  { lijr.  83 ) VHnopletira,  p.  398 

Pronotal  disk  broad,  the  lateral  lobes  less  detail  vent;  lateral  carime  subparallel. 

PlcUycleig,  p.  403 

In  the  following  treiitnient  1  have  made  little  attempt  at  arrang'ing 
the  genera  in  a  natural  order,  contenting  myself  with  keeping  jX'eo- 
harrettla^  Xrdnha^  and  A(fUwthora.v  together,  by  reason  of  their  group 
affinities,  and  having  the  genera  with  the  prosternum  unarmed  follow- 
ing those  with  the  prosternum  armed. 

AGLAOTHORAX,  ne>A/^  genus. 

Troj)izaj*pin  ScvmyKHy  Pnx*.  Anier.  Acad.  Arts  8ci.,  XXXV,  1899,  pp.  83,  87 
(part).— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  191  (part). 

De^criptiou, — Head  moderate  in  size;  eyes  rounded,  small,  not  very 
prominent;  vertex  scareeh'  a  third  as  broad  as  the  interocular  space. 
Prosternum  armed  with  moderately  long  spines,  with  very  short  spines 
or  wholly  unarmed.  Pronotum  nearly  flat  above,  being  but  a  little 
higher  in  the  middle,  and  with  low  but  persistent  median  carina;  lat- 
eral carina?  scarcely  indic^ated  on  the  anterior  lifth,  from  that  point 
backwards  distinct  and  roundly  bowed  outwards,  making  the  pronotal 
disk  ))roadly  ovate  (tig.  2),  behind  semicircularly  rounded,  the  ante- 
rior margin  truncate;  lateral  lobes  well  developed,  nearly  perpendic- 
ular, much  longer  than  high,  the  posterior  margin  scarcely  sinuate. 
Organs  of  flight  aborted  in  the  female,  developed  but  not,  or  scarcely, 
projecting  beyond  the  pronotum  in  the  male.  Legs  short  and  stout, 
posterior  femora  less  than  twice  as  long  as  the  pronotum,  except  in 
one  species,  and  nmch  swollen  in  the  basal  half;  anterior  tibire  armed 
above  on  the  outer  margin  with  an  apical  spine  and  dorsally,  opposite 
the  end  of  the  hearing  organ,  with  another  small  spine,  the  latter  some- 
times absent:  inner  margin  of  the  anterior  tibiae  unarmed  or  with  a 
^ngle  apical  spine;  posterior  tibiae  with  but  two  apical  spurs  beneath, 
the  plantula  moderat^^ly  large  and  well  developed.  Supraanal  plate 
concealed  in  ])oth  sexes,  being  covered  by  the  unusually  expanded  and 
extended  anal  segment;  subgenital  plate  broad,  apical ly  more  narrowly 
rounded  in  the  female,  that  of  the  male  furnished  with  a  pair  of  small 
apical  styles,  usually  very  inconspicuous;  the  male  has  a  pair  of  more 
or  less  flattened  organs  lying  between  the  supi-aanal  and  subgenital 
plates,  which  are  termed  supragenitiil  or  infracercal  plates;  cerci  of 
both  sexes  simple,  conical ;  ovipositor  shorter  than  the  posterior  femora, 
curved  strongly  upwards. 

Type,  —  Trojnzdi^pl'i  ondd  Scudder. 

This  genus,  known  as  yet  only  in  the  western  part  of  the  United 
Stat(\s,  is  distinguished  from  Xednhn^  to  which  it  is  allied,  by  the  broad 
oval  thorax  and  the  short  posteiior  f  emora*  of  most  of  the  s|H^cies.  The 
geneml  appearance  of  the  mcfubers  of  the  two  genera  are  very  differ- 
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ent  and  little  difficulty  will  be  found  in  their  separation.  A.  diaholica 
Scudder  ha^  the  long  posterior  femora  of  Neduha^  but  the  form 
of  the  pronotum  and  the  general  appearance  serve  to  locate  it  in  this 
genus. 

The  armature  of  the  prosternum  in  this  genus  is  very  variable,  indi- 
viduals of  the  same  species  varying  from  unarmed  to  quite  noticeably 
spined,  the  spines  alwa^^s,  however,  short  and  blunt.  Most  of  the 
specimens  studied  have  the  prosternum  unarmed,  very  few  being  notice- 
ably spined. 

Three  species  of  this  genus  are  known.  They  may  l)e  separated  b^^ 
the  following  table: 

KEY  TO  THE  8PBCIBB  OF  AGLAOTHORAX. 

A. — Posterior  femora  of  female  less  than  two  times  as  long  as  the  pronotum,  of  male 

little  more  than  one  and  one-half  times  as  long;  ovipositor  more  pointed, 

apically  armed  with  several,  about  two  dozen,  acute  teeth.     [Adult  female  of 

A.  oraius  unknown.] 

B. — Last  abdominal  segment  of  the  male  triangular,  apically  rounded ;  cerci  smrcely 

longer  than  the  basal  width;  infraceroal  plates  large,  together  broader  than 

the  last  abdominal  segment,  the  portion  beyond  that  segment  two  or  more 

times  as  long  as  broad ovatus^  p.  291 

h^, — Last  abdominal  segment  of  the  male  quadangular,  apically  truncate;  cerci 
two  or  more  times  as  long  as  the  basal  width;  infratrercal  plates  smaller, 
together  not  as  broad  as  the  last  abdominal  s^i^ent,  the  portion  beyond 

that  segment  al)out  as  long  as  broad caMaimis,  p.  293 

A^. — Posterior  femora  of  female,  male  unknown,  more  than  twice  as  long  as  the 
pronotum;  ovipositor  less  pointed,  armed  at  the  tip  with  a  few,  alx)ut  one 
dozen,  blunt  serrations diabolicuH^  p.  294 

AGLAOTHORAX  OVATUS  Scudder. 

Tropizwipis  ornta  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp.  88, 
84;  Cat.  Orth.  U.  S.,  1900,  p.  77— Woodworth,  Bull.  No.  142,  Calif.  Exp. 
Station,  1902,  p.  15.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  191. 

Description, — Male,  adult  female  unknown.  Head  of  medium  size, 
well  inserted  into  the  pronotum;  vertex  about  one-fourth  as  broad  as 
the  interocular  space,  apically  shal lowly  cleft;  front  flat,  very  little 
convex.  Eyes  small,  round,  moderately  prominent,  and  dark  brown 
in  color.  Antennae  much  longer  than  the  bod}'^,  the  basal  segment  about 
iis  broad  as  one  of  the  eyes.  Pronotum  excessively^  large  and  posteriori}^ 
produced  far  over  the  base  of  the  abdomen,  covering  the  wings;  lateral 
lobes  well  developed,  nearly  vertical,  twice  as  long  as  high,  the  pos- 
terior border  scarcely  sinuate;  lateral  carinfe  sharp,  except  near  the 
anterior  border,  from  which  point  they  curve  gradually  outward, 
making  the  disk  an  oblong  oval,  semicircularly  rounded  behind  and 
truncate  before,  the  disk  very  gently  convex  with  very  obscure  but 
persistent  iHBdian  carina.  Prosternum  unarmed  or  armed  with  mod- 
erately distinct  spines,  rarely  at  all  sharp  or  conspicuous.  Abdomen 
scarcely  longer  than  the  pronotum  and  much  narrower,  except  in  young 
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specimens,  strongl}^  compressed  and  carinate  above;  cerci  of  both  sexes 
simple,  conical,  apically  pointed,  about  as  long  as  the  basal  width;  last 
abdominal  segment  of  the  male  apically  broadly  rounded;  subgenital 
plate  apically  subtruncate,  the  ^t^'les  very  small  and  generally  scarcely 
noticeable;  inf  race  real  plates  large  and  long  (fig.  3),  extending  half  their 
length  beyond  the  last  aMominal  segment,  deeply  and  broadly  sulcate 
on  the  inner  side  and  anijed  at  the  apex  on  the  lower  margin  with  a  short, 
hard,  sharp  tooth,  rarel}-  visible  from  above.  Ovipositor,  of  a  half- 
grown  nymph,  the  onh'  one  seen,  about  two-thirds  as  broad  as  the 
interocular  space  and  curved  gently  upward,  scarcely  longer  than  the 
pronotum  and  apically  unarmed.  Elytra  developed  as  broad  bulbous, 
strongl}'  convex  pads,  not  projecting  beyond  the  pronotum,  but  plainly 
visiV)le,  forming  a  large  tympanum.  Legs  short  and  moderately  stout; 
anterior  coxal  spines  shai-p;  fore  and  middle  femora  moderately  long, 


2  8 

FHJH.  2-3.— AtiLAOTHORAX  OVATI«.      2,  ADULTMALE.     3,  TIP  OK  ABDOMKN;  C,  CERns;  I.  p.,  INFRACERCAl 


nearly  as  long  or  somewhat  longer  than  the  greatest  width  of  the  pro- 
notal  disk,  ])elow  unarmed  or  armed  with  a  few  minute  spines;  pos- 
terior femora  short,  less  than  two  times  as  long  as  the  pronotum  and 
the  basal  half,  or  a  little  more,  strongly  swollen,  being  three  or  more 
times  as  broad  there  as  the  apical  portion,  armed  on  both  margins  below 
with  a  few  small  stout  spines;  all  the  femora  armed  above  on  the  basal 
portion  with  a  few  small  apically  directed  spines  or  sharp  tubercles. 
Anterior  tibite  armed  above  on  both  sides  with  an  apical  spine,  some- 
times absent  on  the  inner  side,  and  on  the  dorsal  surface  usually  with 
another  spine  as  described  under  the  genus,  below  armed  on  both 
margins  with  several  spines;  middle  and  hind  tibite  longer  than  their 
respective  femora  and  armed  above  and  below  on  both  margins,  the 
former  with  several  on  both  sides  and  the  latter  with  many  above  and 
a  very  few  weak  ones  ])elow,  confined  to  the  apiail  haljQQ[^ 
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Color  brownish  yellow  with  the  borders  of  the  pronotum  and  middle 
portions  of  the  posterior  femora  above  mottled  with  black.  Antennae 
with  the  second  segment,  brown,  the  rest  fuscous,  with  every  fifth  or 
sixth  segment  light,  toward  the  apex  the  light-colored  ones  becoming 
more  remote  from  each  other  and  more  or  less  obscured,  in  some 
specimens  the  whole  antenna  being  nearly  uniformly  fuscous.  The 
anterior  and  intermediate  femora  are  sometimes  more  or  less  dis- 
tinctly banded  on  the  apical  half  with  fuscous.  Some  specimens  are 
brown,  but  even  here  the  black  markings  are  easily  seen. 

Measurements. — Length,  adult  male,  female  in  that  stage  unknown, 
pronotum,  12-13  mm. ;  posterior  femora,  17-19;  posterior  tibiae,  18-20; 
cerci,  .75;  greatest  width,  pronotal  disk,  7-8.5;  posterior  femora,  basal 
portion,  3.75-4.25;  apical  portion,  1.25-1.5. 

Tyj}e. — In  the  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

Specimens  examined, — Two  adult  males,  Los  Angeles  County,  Cali- 
fornia, July,  and  one  immature  male,  same  place,  June;  one  immature 
female,  San  Bernardino  Mountains,  June  (Coquillett). 

This  species  was  described  from  a  single  male  (fig.  2)  from  which  the 
greater  part  of  the  antennse  was  missing;  this  specimen,  now  in  the 
Scudder  collection  in  Cambridge,  Massachusetts,  was  taken  by  D.  A. 
Saunders  in  California,  no  definite  locality  given.  I  have  examined  the 
type. 

The  two  immature  specimens,  male  and  female,  in  the  National 
Museum  collection  are  darker,  especially  the  male,  than  the  adults,  and 
the  pronotal  disk  even  more  rounded,  the  part  posterior  of  the  ante- 
rior constriction  being  nearly  or  quite  as  broad  as  long. 

Nothing  is  known  of  the  habits  of  this  species.  Mr.  Coquillett 
thinks  he  took  his  specimens  among  rocks  in  a  canyon. 

AGLAOTHORAX   CASTANEUS  Scudder. 

TYopuaspift  caslanea  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,.  1899,  pp. 
83,  84;  Cat.  Orth.  U.  S.,  1900,  p.  77.— Woodwortii,  Bull.  No.  142,  Calif.  Exp. 
Station,  1902,  p.  15.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  191. 

Description.  —In  genei-al  appearance  this  species  is  very  like  the  pre- 
ceding one,  being  colored  practically  the  same,  some  dark  brown  and 
others  brownish  yellow,  as  in  m^atics.  The  pronotal  disk,  how^ever,  has 
the  anterior  constriction  slightly  more  remote  from  the  anterior  mar- 
gin (fig.  4).  The  most  striking  difference  lies  in  the  male  genitalia. 
Here  the  last  abdominal  segment  is  almost  truncate,  the  lateral  angles 
sharp;  cerci  more  elongate,  being  at  least  two  times  as  long  as  the  basal 
width.  Infracercal  plates  more  depressed,  together  scarcely  broader 
than  the  last  abdominal  segment  and  the  portion  beyond  that  segment 
but  little  longer  than  wide  (fig.  5.)  Subgenital  plate  nearly  like  that  of 
A.  ova        the  styles  usually'  even  more  inconspicuous. 
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The  fastigium  of  this  species,  as  represented  b}^  a  mature  pair  before 
me,  is  deeply  sulcate,  but  with  the  sulcus  anteriorly  closed,  forming  a 
round  pit,  while  in  mfattis  it  is  open  to  the  end,  making  the  vertex  nar- 
rowl}'^  cleft.  The  prosternum  is  unarmed  in  the  two  specimens  before 
me.     Ovipositor  of  tbe  adult  quite  strongly  curved  upward,  nearly 

as  long  as  the  posterior  femora 
and  apically  armed  both  above 
and  below  with  about  two  dozen 
acute  teeth. 

The  measurements  of  an  adult 
pair  in  the  U.  S.  National  Mu- 
seum are  as  follows: 

Mea^urefmenU,  — Length,  pro- 
notum,  male,  13  mm.;  female, 
12.5;  posterior  femora,  male,  19; 
female,  23;  posterior  tibia,  male, 
19;  female,  23;  c«rci,  male,  1; 
female,  1;  ovipositor,  20  mm. 
Greatest  widt&,  pronotum,  male, 
8;  female,  8;  posterior  femora,  basal  part,  male,  4.6;  females,  5;  apical 
part,  male,  1.25;  female,  1.5. 

Type,— In  the  Museum  of  Comparative  Zoology;  paratype.  No. 
10247,  U.  S.  National  Museum. 

Specimens  examiyied, — The  U.  S.  National  Museum  contains  a  single 
pair  of  this  species,  taken  by  Mr.  Coquillett  of  Los  Angeles  County, 
California,  in  July.     The  type  was  also  examined. 


FlGfi.  4-6.--AGLAOTHORAX  CAHTANVS.  4,  PRONATUM 
OF  MALE  PROM  ABOVE.  5,  TIP  OF  rHB  ABDOMEN 
FROM  ABOVE;  C,  CKRC1T8  ;  i.  p,  INPRACERCAL 
PLATE. 


AGLAOTHORAX  DIABOLICUS  Scudder. 

Tropizasph  diabolica  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp. 
84,  86;  Cat.  Orth.  U.  S.,  1900,  p.  77.— Woodworth,  Bull.  No.  142,  Cal.  p:xp. 
Station,  1902,  p.  15.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  191. 

The  original  description  of  this  species,  of  which  only  the  female 
sex  is  known,  is  here  quoted  in  full. 

Head  moderately  large,  castaneo- testaceous,  the  fastij?ium  slightly  broader  than 
the  basal  joints  of  the  antennae.  Pronotum  with  rather  feebly  clepsydra!  disk,  which 
is  considerably  more  than  half  as  long  again  as  broad,  broadest  but  little  behind  the 
middle  of  the  metazona,  and  of  nearly  equal  breadth  throughout  the  posterior  half  ' 
of  the  pronotum,  the  lateral  carinte  not  elevated  on  the  prozona,  on  the  metazona  a 
little  elevated  but  blunt;  hind  border  margined,  broadly  rounded;  median  carina 
feeble,  subequal,  percurrent;  the  whole  disk  uniform  castaneous,  transversely  pecti- 
nate, feebly  rugose  posteriorly,  the  lateral  lobes  fusco-f uliginous  on  upper  half, 
castaneo-testaceous  below.  Legs  luteo-testaceous,  the  fore  and  midle  femora  twice 
banded  with  blackish  fuscous,  the  hind  femora  coarsely  and  a  little  transversely 
si>otted  above  with  blackish  fuscous,  much  more  than  twice  as  long  as  the  pronotum, 
the  basal  portion  unusually  stout.  Abdomen  dull  luteo-testaceous,  faintly  infuscated 
in  blotches  laterally;  ovipositor  rather  strongly  curved,  not  narrowed  in  the  middle 
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more  than  beyond,  luteo-testaceoiis,  a  little  infuscatecl  in  the  apical  half,  nearly  two- 
thirds  as  long  as  the  hind  femora,  the  denticulations  blunt,  oblique,  separated  by 
more  than  their  own  height. 

Meamremmts. — Length  of  body,  25  mm.;  pronotum,  10.5;  breadth  of  same,  6; 
length  of  hind  femora,  25.5;  ovipositor,  16. 

One  female.     Monte  Diablo,  California,  August,  1872. 

Tt/pe. — In  the  Museum  of  Comparative  Zoology. 

In  length  of  posterior  femora  this  species  is  allied  to  the  members 
of  the  following  genus,  but  in  general  appearance  it  is  like  Aglaothorax 
avatuH.  Its  nearest  ally  is  probably  A,  casfanein^.  From  that  species, 
however,  it  is  readily  separated  by  the  long  posterior  femora  and  the 
shorter  and  blunter  ovipositor  with  its  fewer  and  duller  serrations. 
The  pronotum  has  a  distinct  transverse  sulcus  cutting  off  about  one- 
fifth  of  the  anterior  portion  of  the  disk,  not  cutting  the  median  carinro 
however.  The  fastigium  is  very  narrowh'  sulcate,  being  cleft  as  in 
avatus.  The  cerci  are  seemingly  a  little  more  elongate  than  those  of 
the  female  of  castmieus. 

Specimens  examined, — This  species  is  not  represented  in  the  collec- 
tion of  the  U.  8.  National  Museum,  but  I  examined  the  type  at  Cam- 
bridge. The  posterior  femora  of  the  type  specimen  measured  5.5  mm. 
across  the  basal  part. 

Genus  NEDUBA  Walker. 

Neduhn  Walker,  Cat.  Derm.  Salt.  Brit.  Mus.,  II,  1869,  p.  250.— Kirby,  Syn.  Cat. 

Orth.,  II,  1906,  p.  194. 
vlri^^ro/)^m  Hermann,  Verb.  Zool.-Bot.  Ges.  Wien,  XXIV,  1874,  p.  204  (part). 
7Vop/zflwpi«BRUNNER,  Anil.  Mus.  Civ.  Stor.  Nat.  Geneva,  XXXIII  (2d8er.,  XIII), 

1893,  p.  187  (invalid,  no  species  indiided).— Scuddkk,  Can.  Ent.,  XXVI, 

1894,  pp.  178,  180.— WooDWORTH,  Bull.  No.  142,  Cal.   Exj).  Station,  1902, 
p.  14.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Eyen  moderate,  not  prominent;  vertex  prominent, 
narrow,  one-third  or  less  as  broad  as  the  interocular  space,  Proster- 
niim  generally  armed  with  two  long  sharp  spines,  but  sometimes  the 
spines  are  short  and  blunt  and  some  specimens  ma}'  eventual!}'  be  found 
to  have  the  prosternura  wholly  unarmed.  Pronotum  moderately  large, 
dorsally  very  little  tectiform^  the  median  carina  percurrent,  more  or 
less  distinct;  lateral  carinse  sharp,  percurrent,  convergent  in  the  ante- 
rior third  or  fourth.  Behind  the  point  of  convergence  they  are  nearly 
straight  and  strongly  divergent,  the  disk  posteriorly  about  twice  as  broad 
as  anteriorly  and  strongly  produced,  the  hind  border  semicircularly 
rounded,  the  anterior  border  truncate;  vertical  lobes  well  developed, 
narrow  below,  very  moderately  inclined,  the  posterior  border  mod- 
erately sinuate.  Organs  of  flight  aborted  in  the  female;  in  the  male 
developed,  but  not  projecting  beyond  the  pronotal  disk.  Legs  long 
and  stout;  posterior  femora  more  than  twice  as  long  as  the  pronotum 
in  lK)th  sexes  and  strongly  swollen  in  the  basal  half;  anterior  tibia* 
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spined  above  on  the  outer  margin  with  from  one  to  three  spines^ 
usually  two,  and  on  the  inner  margin  with  a  single  apical  spine;  pos- 
terior tibiae  armed  below  with  two  apical  spurs;  plan  tula  large  and 
distinct,  as  in  the  preceding  genus.  Supraanal  plate  concealed 
beneath  the  last  abdominal  segment,  which  is  broad  in  both  sexes, 
larger  in  the  male;  subgenital  plate  long  and  broad,  more  narrow h^ 
rounded  apically  in  the  female;  in  the  male  furnished  on  each  side 
with  a  short  apical  style;  cerci  of  both  sexes  simple,  conical;  oviposi- 
tor noticeably  shorter  than  the  posterior  femora  and  curved  quite 
strongly  upward. 

Type, — Neduha  carlnata  Walker. 

The  males  of  this  genus,  like  those  of  the  preceding  one,  has  a  pair 
of  infracercal  plates,  figs.  7, 10, 11  ip.  The  last  abdominal  segment  is 
considerably  distorted  in  many  cabinet  specimens. 

We  have  three  species  of  this  genus — the  type  species  and  two  new 
ones  herein  described.  These  species  and  a  varietal  form  of  carina^a 
may  be  separated  as  follows: 

KEY   TO   TIHE   8PECTES  OP   NEDIIBA. 

A.  Last  abdominal  segment  of  the   male  with  the  outer  apical  comers  angular; 
infracercal  plates  very  broad,  the  portion  beyond  the  last  abdominal  segment 
not  or  scarcely  longer  than  broad  and  apically  unarmed  (figs.  7, 10). 
B.  Infracercal  plates  of  the  male  together  scarcely  as  broad  as,  or  but  little  broader 
than,  the  last  abdominal  segment  (fig.  7);  lateral  carime  of  the  pronotum  in 
the  female  not,  or  less  noticeably,  bowed  outward  behind  the  point  of  con- 
striction (fig.  6);  pronotal  disk  of  neither  sex  longitudinally  convex. 
C.  Pronotal  disk  unicolorous  or  longitudinally  marked  with  black. 

c(irhiaia,  p.  29ti. 
C^.  Pronotal  disk  irregularly  mottled  with  black. 

carinala  var.  pidxircUa,  p.  299. 
B''.  Infracercal  plates  of  the  male  together  broader  than  the  last  abdominal  seg- 
ment (fig.  10);  lateral  carime  of  the  pronotum  in   the  female  distinctly 
bowed  outward  behind  the  point  of  constriction  (fig.  9);  pronotal  disk  of 
both  sexes,  esiKJcially  the  female,  longitudinally  quite  noticeably  convex. 

carinata  var.  conveja^  p.  300. 

A''.  Last  abdominal  segment  of  the  male  with  the  outer  apical  corners  rounded; 

infracercal  plates  long  and  slender,  the  portion  beyond  the  last  abdominal 

segment  nearly  three  times  as  long  as  broad  and  armed  on  the  inner  side  near 

the  apex  with  a  small  sharp  tooth  ( fig.  1 1 ) morsel,  p.  301. 

NEDUBA  CARINATA  Walker. 

Neduha  carinata  Walker,  Cat.  Derm.  Salt.  Brit,  Mus.,  11,  1869,  p.  251. — Kirby, 

Syn.  Cat.  Orth.,  II,  1906,  p.  194. 
Arytropteris  ste'mdachneri  Hermann,  Verb.  Zool.-Bot.  (ies.  Wien,  XXIV,   1874, 

^  p.  204,  pi.  VI,  figs.  98-102. 
'Propizaspis  steindarhrieri  8cudder,  Can.  Ent.,  XXVI,  1894,  pp.  180,  183;  Pnx». 

Amer.  Acad.  Arts  8ci,,  XXXV,  1899,  pp.  84,  86;  Cat.  Orth.  U.  S.,  1900,  p.  77.— 

WooDwoRTH,  Bull.  No.  142,  Cal.  Exp.  Station^jitl9l9gy(j)iaB3-KiRBV,  Syn. 

Cat.  Orth.,  II,  1906,  p.  194. 
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Description, — Head  small,  not  prominent,  no  broader  than  the  front 
of  the  pronotum  into  which  it  is  inserted  moderately  deep;  fasti^um 
about  one-fourth  as  broad  as  the  interocular  space,  quite  prominent, 
oval  above,  not  sulcate,  or  very  broadly  and  shallowy  so.  Eyes  small, 
nearly  round,  not  prominent.  Antennae  long  and  slender,  three  times 
or  more  longer  than  the  body,  the  basal  segment  large,  about  as  broad 
as  long  and  almost  as  large  as  one  of  the  eyes.  Pronotum  (fig.  6)  large 
and  posteriorly  much  produced  over  the  base  of  the  abdomen,  covering 
the  wings;  lateral  lobes  shallow,  rarely  half  as  deep  as  long,  posteriorly 
distinctly  sinuate;  lateral  carinae  sharp  and  distinct,  converging  in  the 
anterior  fifth  and  then  diverging  posteriorly,  usually  straight  behind 
the  point  of  convergence  but  sometimes  a  little,  or  rarely  considerably, 
l)owed  outwards;  median  carina  distinct  and  persistent  but  very  slightly 
elevated;  pronotal  disk  inconspicuously  ruggose,  more  distinctly  so  in 
the  male,  transversely^  a  little  concave  or,  more  usuall}^  flat  and  slightly 
tectif orm,  marked  at  the  narrowest  point  with  a  faint  transverse  sulcus, 
not  however  severing  the  median 
carina;  posterior  margin  broadly 
rounded;  front  margin  truncate. 
Prostemum  armed  with  two  spines,  • 
usually  long  and  distinct  but  some- 
times short  and  blunt.  Wings 
aborted  in  the  female,  in  the  male 
the  elytra  form  well  developed, 
strongly   convex    tympani,   easily 

^    ,  .  ••Uli  ^^^»-  &-7.— NKDUBA  carina?  a.     6.  PRONOTUM  OP 

seen  but  notprojectmg  beyond  the  malk  from  abovk.  ?.  tip  of  abdomen  op  the 
pronotal    disk.      Lesfs    loner    and       *'^^*'  '^"^  abovk.  r.  ckrcvs.  l  p,  inpra- 

,  -  ,  ^         .  *  CERCALPLATK. 

slender,  the  posterior  femora  more 

than  two  times  as  long  as  the  pronotum;  all  the  femom  unarmed  below 
but  above  there  are  a  number  of  sharp,  backwardly  directed  spines, 
more  numerous  on  the  posterior  femora;  anterior  tibiro  armed  above 
on  the  outer  carina  with  two  spines,  one  basal  and  one  terminal,  prob- 
ably sometimes  with  a  median  spine  also;  on  the  inner  margin  the 
anterior  tibite  generally  bears  a  single  apical  spine  and  armed  below 
on  both  sides  with  seven  or  eight  spines;  intermediate  tibiae  armed  on 
both  margins  above  and  below;  posterior  tihm  also  armed  on  l>oth 
margins  above  and  below,  above  with  about  a  dozen  stout  ones  on  each 
margin  and  below  with  a  few  weak  slender  ones.  Abdomen  usuall}'^ 
somewhat  compressed,  normally  about  as  wide  as  the  pronotum,  dis- 
tinctly but  slightly  carinate  above.  Cerci  of  both  sexes  simple,  round 
and  tapering  to  a  sharp  tip,  about  four  times  as  long  as  the  basal 
breadth,  often,  at  least  in  the  female,  live  times  as  long;  subgenital 
plate  apically  narrowly  rounded  and  unarmed  in  the  female,  in  the 
male  apically  truncate  and  armed  with  a  pair  of  distinct  but  short 
apical  styles,  the  styles  usually  about  two  times  as  long  as  l>road;  last 
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abdoDiinal  segment  and  inf  racercal  plate  of  male  shaped  a^  shown  in 
fig.  7,  the  projecting  portion  of  the  latter  scarcely  longer  than  broad 
and  their  combined  width  scarcely  as  great  as  that  of  the  former. 
Ovipositor  short,  rarely  more  than  two-thirds  as  long  as  the  posterior 
femora,  about  as  broad  or  considerably  broader  than  the  fastigium 
and  gently  curved  upward,  the  tip  armed  with  a  dozen  or  more  sharp 
elongate  teeth  on  the  upper  margin  and  a  lesser  number  below. 

General  color,  light  brownish,  with  darker  mottlings,  sometime.^ 
uniformly  yellowish;  lateral  lobes  of  the  pronotum  usuallj'  infuscated, 
the  disk  unicolorous  or  marked  with  longitudinal  dusky  stripes;  ant<*- 
rior  and  intermediate  tibiae  and  femora  usually  with  one  or  two  more 
or  less  conspicuous  broad  black  bands,  besides  other  smaller  mottlings; 
posterior  femora  longitudinally  infuscated  on  the  outer  face,  some- 
times with  the  color  broken  by  three  or  four  light  spots;  abdomen 
almost  always  with  a  pair  of  broad  dark-colored  subdorsal  stripes  ex- 
tending from  the  pronotum  back  across  the  basal  half  of  the  abdomen 
and  then  deflexing  toward  the  sides,  where  they  meet  an  indefinite 
area  of  infuscation  that  envelopes  the  sides  of  the  apical  portion  of 
the  abdomen.  Ovipositor  brownish,  usually  about  the  same  shade  a;s 
the  ground  color  of  the  body. 

Medsvrenieiits, — Length,  pronotum,  male,  9  mm.;  female,  8.5-9.5; 
posterior  femora,  male,  19,  female,  20-22;  ovipositor,  13-17;  width 
at  widest  point,  pronotum,  male,  6.5,  female,  6.5;  posterior  femora, 
basal  part,  male,  3.5,  female,  4-^.25;  apical  part,  male,  1,  female,  1.12; 
ovipositor,  at  middle  point,  1.5-1.75  mm. 

Type. — In  the  British  museum  in  London. 

Speei.trie7iH  i'X<imhied. — ^The  National  Museum  contains  three  adult 
males,  four  females,  and  several  nymphs.  These  are  from  Seattle, 
Washington,  Palo  Alto,  California,  and  Humboldt  and  Siski^^ou  coun- 
tio>4,  California.  Also  four  females  from  Wellington,  British  Colum- 
]>iu  (Toylore).  The  Palo  Alto  specimen,  one  male,  was  taken  in 
November;  an  adult  from  Seattle  was  taken  in  August.  The  nymphs 
^re  tiiken  in  March  at  Seattle  and  in  »Iune  in  Humboldt  county, 
California.  I  have  also  specimens  taken  at  Eureka,  California,  and 
nymphs  taken  at  Sierra  Madre,  California,  on  May  30,  1906. 

I  am  indebted  to  Messrs.  Kirby  and  Waterhouse  for  notes  on  and 
drawings  of  the  type  of  carinata.  From  a  rough  sketch  sent  the 
pronotum  is  seen  to  be  more  bowed  out  posteriorly  than  usual,  some- 
thing as  in  xY.  rrK/rtie!, 

This  Pacific  coast  species  is  said  to  extend  east  to  Texas.  Scudder 
mentions  a  specimen  labeled  as  having  been  taken  in  Nebraska  by 
Suckley,  but  he  thinks  it  wrongly  labeled,  as  it  is  not  elsewhere 
recorded  from  that  region,  and  Suckley  also  collected  in  the  North- 
west. 

Digitized 


Carinata  is  the  commonest  species  of  the  genus.     The  Scudder  col- 
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lection  contains  nine  males  and  seven  females,  some  marked  types,  hut 
erroneously  so. 

Prof.  A.  P.  Morse,  who  has  taken  this  species  in  the  west,  says  it  is 
found  in  deciduous  woodlands  and  shrubbery,  hopping  about  on  the 
carpet  of  fallen  leaves,  with  which  its  coloration  agrees.  This  is  prob- 
ably true  of  the  other  members  of  the  genus.  Some  n3'mphs  referred 
with  doubt  to  this  species  have  the  lateral  carina^  of  the  pronotum 
nearly  pai'allel. 

At  Eureka,  California,  July  5,  1900,  1  took  three  adult  males  and 
one  female  nymph.  They  were  in  just  such  a  locality  iis  described  by 
Morse.  The  males  were  stridulating  and  were  quite  numerous,  being 
heard  in  the  grass  along  the  road  in  open  ground  well  removed  from 
woodland,  even  in  the  edge  of  town.  The  male  commences  to  stridu- 
late  about  dusk,  or  a  little  before,  and  the  sound  is  similar  to  that 
made  by  a  person  gritting  the  teeth  together,  but  in  a  higher  key. 
The  chirp  is  repeated  from  a  few,  three  or  more,  to  as  many  as  about 
thirty  times,  the  largest  number  noted  by  me  being  twenty-nine,  while 
the  fewest,  when  the  insect  was  seemingly  undisturbed,  was  three. 
The  rapidity  of  the  beats  was  at  the  rate  of  about  one  hundred  a 
minute.  The  singer  was  usually  found  among  dead  leaves  beneath 
briars  or  shrubs.  They  do  not  leap  readily,  seeming  to  depend  for 
protection  on  their  surroundings  rather  than  by  their  activity.  So  well 
do  they  harmonize  with  their  surroundings  that  it  is  almost  impossible 
to  discover  them  as  long  as  the}'  remain  quiet.  When  their  retreat  is 
beneath  a  bunch  of  briars,  as  is  often  the  case,  the}'  are  practically 
safe  from  captlire.  I  took  the  typical  form  and  the  var.  jyiciuratd 
singing  within  a  few  yards  of  each  other. 

NEDUBA  CARINATA  var.  PICTURATA  Scudder. 

Tropizaspis  piciuratn  Scudder,  Proc.  Anier.  Acad.  Arts  8ci.,  XXXV,  1899,  pj). 
83,  85;  Cat.  Orth.  U.  S.,  1900,  p.  77.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  191. 


FlO.  8.— XEDVBA  CARINATA  VAR.  PICTURATA.      ADULT  FEMALE. 

Descriptum, — This  is  a  mere  color  variety  of  carinata^  differing 
from  the  typical  species  only  hy  having  the  pronotum  irregularly  mot- 
tled above  instead  of  unicolorous  or  longitudinally  striped.     Scudder 
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characterized  it  as  having  the  ovipositor  narrowed  mesiallj  and  nar- 
rower than  the  fastigiura.  The  types  were  examined  and  the  char- 
acters are,  in  my  opinion,  not  specific.  The  thoracic  mottUng  and  the 
slight  mesial  narrowing  of  the  ovipositor  are  not  correlated,  and  the 
male  genitalia,  while  somewhat  shrunken,  seem  to  be  just  as  in  typical 
carinata. 

Type, — In  the  Museum  of  Comparative  Zoology. 

Specimen's  examined. — ^The  National  Museum  contains  two  adult 
males,  one  female  (fig.  8)  and  a  nymph  from  Seattle,  Washington; 
one  adult  on  September  20,  the  others  without  dates,  and  one  female, 
nymph  from  Humboldt  County,  California,  June  9;  also  a  male  from 
Eureka,  California,  July  5,  1906. 

NEDUBA  CARINATA  var.  CONVEXA,  new  variety. 

Desei^ptioti, — Differing  from  typical  cannata  in  several  particulars. 
The  size  is  somewhat  greater  as  represented  bj*^  the  three  specimens 
before  me  and  the  color  seems  lighter.  The  pronotum  of  the  only 
female  seen  (tig.  9)  is  more  convex  on  the  disk  and  is  longitudinally 


!     ■ 

^\ 

tv 

V. 

PiQ.  9.— Neduba  carinata  var.  convkxa.    adplt  female. 

more  convex  than  in  any  other  specimens  seen,  that  of  the  male 
seemingly  more  distinctly  rugose  than  common  in  carinata.  The 
lateral  carinas  of  the  pronotum  of  the  female  are  more  bowed  outward 
than  in  allied  species,  giving  it  a  slight  superficial  resemblance  to 
members  of  the  preceding  genus.  The  median  carina  is  about  the 
same  as  in  carinata,  Prosternum  armed  with  moderately  long  spines, 
rather  short  in  the  male  specimens.  The  ovipositor  is  longer  than 
usual  in  allied  forms,  but  when  a  number  of  specimens  are  examined 
it  will  probably  be  found  to  vary  as  it  does  in  t3^pical  carinata.  The 
inf  racercal  plates  of  the  male,  while  shaped  essentially  as  those  of  the 
typical  form,  are  apparently  broader,  their  combined  width  being 
generally  greater  than  that  of  the  last  abdominal  segment,  probahly 
due,  however,  to  the  greater  relaxation  of  the  genital  organs  of  the 
specimens  examined  rather  than  to  the  actual  width.  Last  abdominal 
segment  of  the  male  with  the  posteriolateral  corners  more  produced 
than  in  typical  carinata  and  the  apical  styles  of  the  subgenital  plate 
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of  the  male  are  usually  shorter,  being  no  longer  than  broad  (fig.  10). 
The  anterior  tibiro  are  armed  above  on  the  outer  margin  with  two 
spines  and  on  the  inner  margin  with  one  apical  spine.  The  color  of 
the  male  is  a  light  yellowish  brown,  tbe  sides  of  the  pronotum  and  por- 
tions of  the  posterior  femora  more  or  less  infuseated  and  all  the  legs 
rather  obscurely  banded  as  in  the  typical  form.  The  female  has  the 
disk  of  the  pronotum  a  uniformly  yellowish 
brown,  the  lateral  lobes  black  with  the  lower 
and  hinder  margins  narrowly  emarginate  with 
yellowish  brown.  The  abdomen  is  colored  as 
in  typical  carinata  and  the  antennae  of  both 
sexes  are  banded  as  describe  dunder  that  form. 
MedsurevierUs. — Length,  pronotum,  male  9.5 
mm.,  female  10.5:  posterior  femora,  male  20,     *'*"  io.-nedi'ba  cabinata 

'  .  .  VAR.  CONVEXA.     TiP  OF  AB- 

female  23;  ovipositor,  20;  width  pronotum  at       domen  ok   adult  male 
widest  point,   male  7-7.5,  female  7;  posterior       ''"''*'  ^^''^'^• 
femora,  basal  part,  male  3.75,  female  5;  apical  i)art,  male  1,  female 
1.5;  ovipositor  at  middle,  1.5. 

Types. — Cat.  No.  10160  (male)  U.  S.  National  MiLseum  and  (female) 
American  Museum  of  Natural  History,  New  York. 

Specimens  eixamiiied. — One  male,  Mount  Shasta,  California  (Behrens, 
collector),  and  one  male,  one  female,  Napa  County,  California  (Edwards, 
collector). 

This  variety,  of  which  the  pair  from  Napa  County,  California,  were 
loaned  me  for  study  by  William  Beutenmuller,  of  the  American  Museum 
of  Natural  History,  of  New  York,  is  quite  distinctive  in  general  appear- 
ance. I  have  hesitated  to  call  it  a  distinct  species,  though  it  may 
eventually  prove  to  be  such. 

NEDUBA  MORSEI,  new  species. 

Description. — In  geneml  appearance,  both  as  to  form  and  color,  this 
species  is  very  similar  to  carinata.  The  pronotum  is  somewhat  mot- 
tled, as  in  carinata  jncturata^  and  the  lateml  carina?  are  slightly 
bowed  outward  behind  the  point  of  greatest  constriction.  The  most 
important  characters,  however,  that  serve  to  separate  it  from  its  ally, 
carinata^  lie  in  the  male  abdominal  characters.  Here  the  last  abdom- 
inal segment  is  apicall}'  rounded,  instead  of  truncately  sinuate  as  in 
carinata.,  and  the  infracercal  plates  are  long,  slender,  and  internally 
armed  near  the  tip  with  a  short  spine  or  tooth;  that  part  of  tbe  infra- 
cereal  plate  projecting  l^eyond  the  last  abdominal  segment  is  three 
times  as  long  as  broad,  instead  of  scarcely  longer,  as  in  the  other  forms 
(fig.  11).  The  cerci  are  about  two  times  as  long  as  the  basal  width, 
instead  of  three  or  four  times  as  long.  The  anterior  tibiae  are  armed 
above  on  the  outer  margin  with  three  spines.  Digitized  by  CjOOqIc 
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Meamirementfi, — Length,  pronotimi,  9  mm.;  posterior  femora,  !♦>; 
width  of  pronotiim  at  widest  point,  6.5 ;  posterior  femora  on  basal 
half,  3.5. 

Type. — Collertion  of  A.  P.  Morse,  Wellesley,  Massachusetts. 
Specrimen^  t,ravt!ne(L — One  male,  the  type,  Mount  Wilson,  Altadena^ 
California,  July  27,  A.  P.  Morse. 

I  take  pleasure  in  naming  this  strueturalh'  distinct  species  in  honor 
of  the  collector.  Prof.  A.  P.  Morse,  of  Wellesley, 
Massachusetts. 

This    is    the   specimen    mentioned     by    Doctor 

Scudder.**      While  museum  i^ests  have  done  nmch 

damage  to  the  specimen,  the  most  important  chai-ac- 

tt^rs  are  fortunately  intact  or  not  materially  injured. 

SKI.  Tip  OF  ABDOMEN         1 "«  thrcc  following  genem    are    tmsed   on    the 

OF  ADiLT  MALE  FROM     ,jjj^|q  y^^  oulv,  thc  fcmalcs  of  Honcof  the  species 

ABOVK.  1       .  1  " 

being  known. 

NEOBARRETTIA  Rehn. 

Neoharrdtia  Ukun,  Ent.  News,  XII  (1901),  p.  16.— Kirky,  Syn.  Cat.  Orth.,  II, 
1906,  p.  182. 

Deiierlptfou.-WedA  medium;  eyes  small.  Thorax  saddle-shaped, 
posteriorly  abruptly  elevated,  much  more  so  than  anteriorly,  su])trun- 
cate  both  before  and  behind  and  scarcel}'^  produced  posteriorly. 
Lateral  lobes  of  the  pronotum  vertical,  posterior  border  scarcel^^ 
sinuate ;  lateral  and  median  cttrinee  not  indicated  except  on  the  elevated 
posterior  portion  where  they  are  present  but  very  rounded.  Pro- 
sternum  armed  with  a  pair  of  long,  sharp  spines.  Mesosternum  also 
armed  with  a  stouter  pair  of  spines.  Wings  apparently  aborted,  or 
scarcely  developed,  the  elytra  almost  twice  as  longs  as  the  pronotum, 
very  broad  and  somewhat  swollen,  apically  rounded,  the  transverse 
vein  of  the  tympjinum  very  stout.  Posterior  femora  more  than  three 
times  as  long  as  the  pronotum  and  much  swollen  on  the  basal  half; 
anterior  tibiae  armed  above  on  the  outer  side  only  with  three  spines; 
posterior  tibia?  armed  below  with  but  two  spurs.  Plantula  very  short, 
not  prominent.  Supraanal  plate  scarcel}"  visible  beneath  the  last 
abdominal  segment,  which  is  short  and  broad,  mesially  emarginate; 
ceri  broad  and  stout,  about  twice  as  broad  as  the  basal  width  and 
apically  abruptly  bent  inwards,  the  tips  forming  a  blunt,  back  tooth: 
subgenital  plate  short  and  broad,  with  two  triangular,  pointed  apical 
styles. 

Type. —  CapndhotcH  Imperfecta  Rehn. 

This  genus,  like  the  two  preceding  ones,  is  a  member  of  Brunner's 
division  Khacoch^es,  distinguished  by  having  but  two  apical  spurs 
below  on  the  posterior  tibia*.     Unlike  Aqlaoihitva.r  \i\AXedaha  how- 
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ever,  the  males  are  not  furnished  with  conspicuous  infra-eercal  plates. 
The  elongate  and  somewhat  swollen  elytra  and  saddle-shaped  thorax 
easily  distinguish  this  Mexican  genus  from  its  allies.  There  is  but 
one  species,  as  follows: 

NEOBARRETTIA  IMPERFECTA   (Rehn). 

CapuofxUes  imperfectns  Kehn,  Trans.  Ainer.  Ent.  Soc,  XXVII,   1900,  p.  89.— 

KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  182. 
Xeubarre/tia  imperfedus  Rehn,  Ent.  News,  XII,  1901,  p.  16. 

De»cription, — Head  scarcely  broader  than  the  anterior  part  of  the 
pronotum,  into  which  it  is  quite  deepl}^  inserted;  fastigium  extremely 
narrow,  scarcely  a  fourth  as  broad  as  one  of  the  eyes,  no  more  than 
a  tenth  as  broad  as  the  interocular  space,  above  narrowly  sulcate;  occi- 
put smooth  and  roundly  tumid,  not  elevated  above  the  anterior  edge 
of  the  pronotum.  Eyes  small,  nearly  round,  quite  prominent.  An- 
tenna3  long  and  slender,  the  basal  segments  very  large  and  broad, 


Fig.  12.— NEOBARRETTIA   IMPERFECTA.      ADULT  MALE. 

irregular  in  shape,  the  fastigium  crowded  between  them.  Pronotum 
saddle-shaped  but  not  constricted  at  any  point,  scarcely  noticeably 
broadened  behind;  pronotal  disk  crossed  at  the  middle  of  the  anterior 
and  posterior  halves  by  transverse  sulci,  the  anterior  one  slight  and 
meeting  the  edge  of  the  pronotum  halfway  down  the  lateral  lobe  and 
the  posterior  one  very  broad  and  meeting  the  posterior  margin  of  the 
lateral  lobes  just  before  the  humeral  angle,  which  is  broadly  rounded. 
The  pronotum  behind  this  posterior  sulcus  is  abruptly  and  conspicu- 
ously elevated  and  here  furnished  with  rounded  lateral  and  median 
carinffi  which  are  not  present  on  the  anterior  part  of  the  pronotum; 
lateral  lobes  well  developed,  less  than  twice  as  long  as  deep  and  scarcely 
sinuous  behind;  pronotal  disk  slightly  einarginate  both  before  and 
behind.  Prosternal  spines  long  and  sharp,  mesosternal  spines  thicker. 
Anterior  coxal  spines  somewhat  recurved,  sharp  and  strongly  com- 
pressed basally;  posterior  femom  long  and  slender,  strongly  swollen 
on  the  basal  half,  armed  on  both  margins,  beneath  with  short  spines; 
anterior  and  intermediate  femora  long,  consideiubly  longer  than  the 
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pronotum,  armed  as  the  posterior  femora;  anterior  tibia  armed  on  the 
outer  margin  al>ove  with  three  spines,  unarmed  on  the  inner  margin; 
all  the  tibiaj  armed  below  on  both  margins  with  long  spines,  the 
middle  ones  armed  above  with  three  or  four  spines  on  each  mar- 
gin and  the  posterior  ones  armed  above  on  the  apical  two-thirds  with 
several  spines  on  each  margin.  Wings  not  visible  beneath  the  elytra, 
which  are  ver}'  broad,  nearly  twice  as  long  as  the  thorax  and  consid- 
erably swollen  in  the  middle,  the  lateral  fields  nearly  vertical,  the 
main  oblique  vein  of  the  tympanum  very  large  and  stout,  the  whole 
transparent  and  reticulated  with  very  stout  veins.  Abdomen  pliimp, 
cylindricAl,  not  carinate  above,  extending  well 
beyond  the  tips  of  the  elytra  except  in  dried 
specimens  where  it  is  much  contracted.  Cerci 
(fig.  13)  about  two  times  as  long  as  the  basal 
breadth,  tapering  to  the  apex,  which  is  abruptly 
curved    inwards,    forming   a  slightly   recurved 

Fig.      13,  —  NEoBARRFrrriA  .     ,        ,    ,  ,      ,  i  ,  ..    i      i    .       i 

IMPERFECTA.  Tip  OF  AB-    smooth,  hard,  blacK  tooth;  subgenital  plate  short 

DOMEN  OF   MALE  FROM    j^ud  broad,  mcslally  notched  and  with  a  distinct 

median  carina  below;  apical  styles  distinct  in  the 

specimens  examined,  but  are  said  to  be  sometimes  absent.     The  color 

is  described  by  Rehn  as  follows: 

Head  and  pronotum  dull  lenion-yellow,  washed  above  with  wood-brown  (faintly 
in  one  individual),  lightest  Ixjlow.  Antenna*  wood-brown.  A  dull,  dark  brownish 
line  is  continued  back  of  the  eye  on  the  superior  portion  of  the  lateral  lobes  of  the 
pronotum.  Central  portion  of  the  pronotum  marked  with  four  rather  regular 
blotches  of  blackish;  the  sloping  lateral  margin  with  a  broad  band  of  white.  Elytra 
green,  external  border  lightest,  darkest  centrally.  Abdomen  rich  wood-brown, 
scrum  bled  with  dull  ochre,  beneath  pale  yellowish.  Femora  pale  yellowish  green, 
the  posterior  part  infuscated  in  several  S{X3cimens;  extremities  black  in  the  posterior 
pair.    Tibiiu  the  same,  washed  above  with  a  dull  purplish  brown.    Tarsi  blackiah. 

Meamirem^its, — Length,  pronotum,  5  mm.;  elyti-a,  8.6;  posterior 
femora,  19;  posterior  tibia,  20;  width,  pronotum,  in  front,  4.5,  behind, 
5;  posterior  femora,  basully,  3;  apically,  1. 

Type. — In  the  Acjidemy  of  Natural  Sciences,  Philadelphia;  paratype. 
No.  10161,  U.  S.  National  Museum. 

SpedmcmH  e,vamlne(L — The  type,  shown  in  fig.  12,  a  single  male 
taken  b}'  O.  W.  Barrett  at  Rio  Cocula,  Guerrero,  Mexico,  in  Decem- 
ber, 1898,  was  loaned  to  me  for  study  by  Rehn.  Bruner  has  three 
males,  also  taken  by  Barrett  in  Mexico,  at  Cocula  and  Igula  in 
Guerrero.  One  of  these  specimens,  a  paratype,  has  been  presented 
to  the  National  Museum  by  Bruner. 

The  following  facts  relative  to  the  life  and  habits  of  this  intei-esting- 
insect  are  quoted  from  notes  by  the  collector." 
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The  locality  where  the  specimens  were  taken  is  the  least  known  comer  of  Mexico — 
iiilly,  with  drie<l  up  vegetation  during  about  one-half  of  the  year.  The  species 
seems  to  be  cupuscular  in  habits.  It  was  almost  impossible  to  find  a  specimen 
during  the  daytime,  and  I  do  not  believe  the  males  stridulate  long  after  dark,  for  I 
slept  several  nights  in  a  tent  in  the  "Chaparral"  among  them,  and  do  not  remem- 
ber hearing  them  after  dark.  The  shrubs  which  they  inhabit  are  a  compact  grow- 
ing 8i)ecie8,  affording  a  place  of  concealment  by  day,  while  their  thick  tops  offer 
unusual  advantages  for  the  roof-garden  concerts  of  the  etridulators  at  twilight  The 
stridulation  is  feeble  and  not  continued  beyond  a  few  seconds  with  a  period  of  rest. 
When  captured  they  offer  little  or  no  defense,  and  their  saltatory  powers  are  small 
and  not  willingly  used. 

REHNIA,  new  genus. 

Description. — Male,  female  unknown.  Head  medium,  slightly 
broader  than  the  anterior  portion  of  the  pronotum;  e^^es  large  and 
prominent;  vertex  extending  between  the  basal  segments  of  the 
antenna;  as  a  much  compressed  projection,  distinctly  separated  from 
the  face.  Pronotum  of  medium  size,  moderately  produced  posteriorly 
and  the  disk  abruptly  elevated  behind  as  in  the  preceding  genus;  the 
anterior  and  posterior  margins  of  the  pronotum  are  truncate  or 
broadly  rounded;  lateral  lobes  deep,  nearly  vertical,  margins  nearly 
straight,  humeral  angle  scarcely  indicated;  lateral  carinie  not  indicated 
except  very  slightly  so  on  the  posterior  margin;  median  carina  not 
indicated.  Prosternum  armed  with  a  pair  of  long  sharp  spines. 
Organs  of  flight  fairly  well  developed,  nearly  or  quite  two  times  as 
long  as  the  pronotum,  the  elytra  apically  narrowly  rounded,  tympanum 
well  developed,  occupying  one-half  the  length  of  the  elytra.  Legs 
long  and  stout,  the  posterior  femora  about  three  and  one-half  times 
as  long  as  the  pronotum  and  considerably  but  gradually  swollen  on 
the  basal  half,  the  genicular  spines  sharp  and  prominent;  posterior 
tibiae  a  little  longer  than  the  corresponding  femora  and  armed  below 
with  four  terminal  spurs;  plantula  short;  anterior  tibite  armed  above 
on  the  outer  carina  only  with  five  spines.  Subgenital  plate  moder- 
ately broad  and  long,  apically  triangularly  incised  and  with  a  pair  of 
short  stout  apical  styles;  supraanal  plate  triangular,  nearl}'^  hidden; 
last  abdominal  segment  broad  and  short,  roundly  incised  mesially; 
cerci  basally  flattened,  mwardly  concave,  the  apex  slender  and  incurved, 
the  upper  portion  of  the  flattened  base  slightly  produced  in  the  form 
of  an  inner  tooth. 

Type. — Rehnia  victorhe^  new  species. 

Superficially  this  genus  bears  some  resemblance  to  Neoham^ettla 
Rebn,  but  structurally  it  is  very  different,  in  a  natural  classification 
falling  into  a  different  section,  the  former  genus  belonging  to  the  sec- 
tion Rhacoclees  and  Rehnia  to  the  section  Gampsoclees. 

There  are  two  species  of  this  genus  before  me,  the  type  from 
Mexico  and  a  second  very  distinct  species  supposedly  f  ron^the  Uiiiited 
States.     These  two  species  may  be  separated  us  follows:  ^  o 
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KEY    TO   THE   SPECIES   OF   REHNIA. 

A.  Spines  of  the  legs  inconspicuous,  those  of  the  posterior  femora  colored  siniilarly 
to  the  femora  themselves;  size  smaller victoriie^  p.  306 

K^,  Spines  of  the  legs  large  and  conspicuous,  those  of  the  posterior  femora  pieeous, 

strongly  contrasted  with  the  color  of  the  femora  themselves;  size  lai^ge 

9pmosa,  p.  307 

REHNIA  VICTORI-ffi,  new  species. 

Description, — Male,  female  unknown. — Head  deeply  inserted  into 
the  pronotum  which  is  slightly  flared  anteriorly  to  receive  it;  inter- 
ocular  space  three  times  as  broad  as  one  of  the  eyes;  face  broad 
and  flat,  not  strongly  convex;  eyes  round  and  very  prominent; 
antennae  long  and  slender,  the  basal  two  segments  much  enlarged. 
Pronotum  smooth  and  dorsally  evenly  rounded,  the  posterior  margin 
very  slightly  but  abruptly  elevated,  where  the  latei-al  carinae  are  very 
obscurely  indicated;  anterior  and  posterior  margins  of  the  pronotal 


FKJ.  II  — REHNIA  VKTORIiK.      ADULT  MALE. 

disk  subtruncate  or  very  gently  rounded;  prosternal  spines  moder- 
ately long,  slender,  and  very  sharp.  Elytm  a  little  longer  than  the 
wings,  not  qiiite  two  times  as  long  as  the  pronotum.  Legs  long  and 
quite  stout,  all  the  femora  armed  below  on  both  margins  for  nearly 
the  entire  length  with  stout  triangular  spines;  posterior  and  inter- 
mediate tibia?  spincd  above  and  below  on  both  margins,  those  of  the 
former  shorter  than  the  tibial  depth  those  of  the  latter  equal  to  or 
greater  than  the  tibial  depth;  anterior  tibiie  armed  below  on  both 
margins  with  spines  longer  than  the  tibial  depth,  above  on  the  outer 
margin  onl}'  with  five  spines  about  as  long  as  the  tibial  depth. 
Abdomen  plump,  rounded,  without  dorsal  carina;  cerci  but  little  longer 
than  the  last  abdominal  segment  (fig.  15),  the  slender  apical  portion 
produced  as  a  long  incurved  tooth;  terminal  styles  of  the  subgenital 
plate  about  three  times  as  long  as  the  basal  breadth. 

Geneml  color  green;  head  paler  on  the  face,  the  tw^o  first  segment^j 
^f  the  antenna^  pale  green,  the  rest  reddish  brown;  eyes  reddish  brown; 
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I,   26;  ^i^S^ 

Fig.   15.— Rehnia    viCTORiiK.    Tip 
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pronotum  tinged  with  reddish  brown  dorsall}^  and  the  posterior  border 
of  the  lateral  lobes  quite  conspicuously  margined  with  creamy  white; 
elytra  tinged  above,  especially  along  the  lateral  margins  of  the  tym- 
panum, with  brown;  abdomen  shaded  with 

light  brown;  spines  of  the  legs  tipped  with  V*>.  __^;::^^ONs.  ^J 
black.  ' — '       '  ' 

Measarements. — Length,  pronotum, 
mm.;   elytra,    12.5;   posterior  femora 
width,  pronotum  on  the  hinder  portion  of 
tho  disk,  4;   posterior  femora  at  broadest 
point,  3.5. 

Type, — Cat.  No.  10162  U.  S.  National  Museum. 

SpeelmenH  examined, — One  male,  the  type  (tig.  14),  Victoria,  Guer- 
rero, Mexico.     O.  W.  Barrett,  collector. 

This  interesting  insect  bears  quite  an  obv^ious  resemblance  to  the 
Neobarrettia  imperfecta  of  Kehn,  but  the  larger  and  more  pointed 
elytra  and  larger  size  will  readily  serve  to  distinguish  it  from  that 
species. 

REHNIA  SPINOSA,  new  species. 

Description, — Male,  female  unknown.  Structurally  very  closely 
allied  to  victories ^  but  bears  scarcely  any  resemblance  to  that  species. 


Fio.  16.— Rehnia  spinosa.    Adult  male. 

The  eyes  are  even  more  prominent  than  in  victoriie  and  the  head  is 
proportionately  broader,  being  broader  than  the  anteriorly  flared 
pronotum,  which  is  shaped  as  described  under  the  preceding  species, 
but  considerably  more  elevated  posteriorly  and  anteriorly.  Proster- 
nal  spines  slightly  longer  than  in  victo7'iif,  but  the  armature  of  the 
legs  and  the  formation  of  the  wings  and  abdomen  are  as  described 
under  that  species.  The  cerci  are,  however,  longer  and  less  incurved 
apically  (fig.  17). 

General  color  uniformly  yellow;  c^^es  brownish  yellow;  tympanum 
of  the  elytra  dark  brown,  and  the  spines  of  all  the  femora  are  wholly 
black,  and  those  of  the  tibije  are  black  at  the  base  and  apex,  the  middle 
part  yellowish;  pronotum  margined  anteriorly  with  a  fine  line  of 
Wack  and  on  the  anterior  border  and  along  the  posterior  margin  of 
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the  lateral  lobes  with  creamy  white;  meso-and  nietapleura  each  with 
an  elongate  white  spot. 

Measin^ementH. — Lengfth,  pronotum,  10  mm.;  elytra,  21;  posterior 
femom,  36;  width,  pronotum  at  the  hinder 
part  of  the  disk,  6.5;  posterior  femora  at 
widest  point,  5. 

Typr.— Cat,    No.    10163,    U.    S.    National 
Museum. 

Sj}ecim.e7i8  eacH mined. — One  male,  the  type 
(fig.  16),  Texas. 

Fig.  17.— rehnia  bpinosa.  Tip  This  large  yellow  species  with  the  conspic- 
uous black  spines  is  a  very  noticeable  insect. 
The  piceous  spines  on  the  yellow  femora 
serve  to  impart  to  it  a  very  spinose  appearance,  quite  different  from 
any  other  of  our  native  forms.  Bruner,  who  kindly  presented  this 
curious  creature  to  the  National  Museum,  is  authority  for  the  above 
habitat,  the  specimen  itself  being  without  label  of  any  sort.  But  he 
expresses  himself  as  being  very  positive  of  the  locality.  It  is  very 
surely  an  introduced  species,  pro])ably  coming  from  Mexico  or  Central 

America. 

ZACYCLOPTERA,  nevv  genus. 

D'Hcrlption. — Male,  female  unknown.  Head  moderate;  e3'es 
medium  in  size,  prominent;  vertex  not  prominent,  narrow,  scarcely 
as  broad  as  the  basal  segment  of  the  antennte,  about  one-fifth  as 
broad  as  the  interocular  space.  Pronotum  large,  produced  posteriorly 
over  the  base  of  the  abdomen;  lateral  lobes  considerably  inclined, 
about  twice  as  long  as  high,  rounded  below,  posteriori}^  broadly- 
sinuate;  disk  rounded,  slightly  elevated  on  the  posterior  fourth, 
anteriorly  truncate,  posteriori}-  broadly  rounded;  lateral  carina?  indi- 
cated on  the  posterior  fourth  by  rounded  shoulders,  anteriorly  repre- 
sented only  by  a  light-colored  stripe;  median  carina  not  indicated. 
Prosternum  armed  with  a  pair  of  short  spines.  Wings  and  elytra  of 
equal  length,  projecting  beyond  the  pronotum  a  little  more  than  the 
pronotjil  length;  wings  exceedingly  broad,  decidedly  broader  than 
long  and  uniformly  piceous;  elytra  apically  narrowly  rounded,  the 
tympanum  occupying  about  one-third  the  length  of  the  elytra  beyond 
the  pronotum.  Legs  long  and  slender;  posterior  femora  more  than 
twice  as  long  as  the  pronotum  and  very  little  swollen  on  the  basal  half, 
armed  below  on  both  margins  with  a  few  very  small  sharp  spines; 
posterior  tibiic  armed  below  with  four  apical  spurs;  anterior  tibiae 
armed  above  on  the  outer  carina  only  with  three  spines.  Tip  of  the 
abdomen  much  shrivelled  in  the  only  specimen  seen,  but  thesupraanal 
plate  seems  obscure  and  the  last  abdominal  segment  is  long  and  deeply 
and  narrowly  cleft;  cerci  short,  about  twice  as  long  as  the  basal  width 
and  apically  depressed  and  formed  into  two  teeth,  directed  inward  and 
a  little  downward. 
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Type. — Zoi^ycfoptera  atrtpeniils^  new  species. 

This  is  a  very  di.stinct  ^enus.  It  is  apparently  the  most  nearly 
related  to  the  preceding  one,  bnt  does  not  resemble  that  genus  in  any 
way.  The  le^  are  longer  and  more  slender  than  common  in  this 
gi-oup. 

But  one  si)ecies  is  known,  the  type  from  Nevada.  It  is  described 
as  follows: 

ZACYCLOPTERA  ATRIPENNIS,  new  species. 

DtHcripilon, — Male,  female  unknown.  Head  slightlv  broader  than 
the  anterior  portion  of  the  pronotum,  into^hich  it  is  moderately  well 
inserted;  vertex  very  short  and  narrow,  but  not  compressed,  scarcely 


Fig.  18.— Zacycloptera  atripennis.    Adult  male. 

lialf  as  broad  as  one  of  the  eyes;  e^es  rounded,  moderate  in  size,  and 
very  prominent,  being  semiglobular.  Antenna?  slender,  the  basal  seg- 
ment about  half  as  broad  as  one  of  the  eyes,  being  a  little  broader 
than  the  vertex  as  viewed  from  in  front.  Pronotum  and  wings  as 
described  under  the  genus.  Legs  long,  the  pos- 
terior femora  but  little  swollen  basally,  shaped  as 
in  the  genus  PUtglosttra,  All  the  femora  are 
sparsely  spinose  below  on  both  margins,  the  spines 
usually  little  more  than  acute  tu})ercles.  Abdo- 
men mostly,  at  lea.st  in  dried  specimens;  nearlv 
concealed  beneath  the  ample  wings;  cerci  short 
and  l)road,  the  depressed  tip  formed  into  two  acute 
inwardly  directed  teeth,  the  tips  slightlv  decurved 
(fig.  19)'. 

General  color  a  very  light  lirown,  nearly  white,  except  the  elytra 
and  top  of  the  pronotum,  which  are  brown,  and  the  wings,  which  are 
uniformly  piceous.  The  upper  portion  of  the  lateral  lobes  of  the 
pronotum  is  brown,  and  separated  from  the  brownish  disk  by  a  mod- 
erately broad  pallid  streak,  less  distinct  posteriorly.  These  pallid 
streaks  approach  slightly  in  the  middle,  giving  the  pronotum  some- 
what the  appearance  of  possessing  lateral  carina*.  The  eyes  are 
brown  and  the  top  of  the  head  and  the  tibiae  are  slightU^  cmbrb\Q8< 
the  tarsi  and  abdomen  more  so. 


Fig.  19. — ZAcrvcLopTERA 

ATBIPENM8.  TiP  OK 
ABDOMEN  OF  MALK 
FROM  ABOVK. 
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MeaMurementii, — Ijength,  pronotum,  9  mm.;  eh'ti'a,  11;  posterior 
femora,  21;  width,  pronotum,  across  metazoDe,  6;  posterior  femora,  at 
widest  point,  3;  at  narrowest  point,  1.5. 

Type. — Cat.  No.  10164,  U.  S.  National  Museum. 

Specimens  e^ramlned — One  male,  the  type  (fig.  18),  Hawthorne, 
Nevada,  June  (Wickham). 

This  interesting  insect,  donated  to  the  National  Museum  by  Profes- 
sor Bnmer,  is  very  peculiar  in  the  posterior  femora  being  but  compar- 
atively little  swollen  basally  and  by  the  round,  coal-black  wings.  In 
both  these  respects  it  is  allied  to  the  members  of  the  genus  Plagiofftira^ 
but  the  armed  prosternum  and  non-carinate  pronotum  prove  it  to  be 
not  at  all  allied  to  that  genus. 

CAPNOBOTES  Scuddep. 

CajmobiAett  Sci  dder,  Can.  Ent,  XXIX,  1897,  pp.  73,  74;  Guide  N.  A.  Orth., 
1897,  p.  55;  Cat.  Orth,  U.  S.,  1900,  p.  76.— Cockerell,  The  Ent,  XXX VII, 
1904,  pp.  17H-181.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  181. 

DeHcriptUm, — He^d  moderatcl}'  large,  eyes  of  medium  size,  hemis- 
pherical; vertex  prominent,  narrow,  about  one-half  as  broad  as  one  eye. 
Prosternum  armed  with  a  pair  of  sharp  spines;   mesosternum   and 
metasternum  with  the  angles  spinelike,  those  of  the  mesosternum 
especially  often  forming  well-developed  spines,  though  blunter  than 
those  of  the  prosternum.     Pronotum  of  moderate  size,  considerably 
produced  backward  over  the  base  of  the  wings;  disk  flat  behind,  in 
front  convex,  posterior  margin  rounded,  anterior  margin  truncate; 
lateral  carinie  subparallel,  distinct  only  on  the  hinder  portion;  median 
carina  absent;  lateral  lobes  well  developed,  nearly  as  deep  as  long, 
almost  vertical,  the  posterior  margin  sinuate,  the  humei'al  angle  dis- 
tinct; lower  border  straight,  slightly  oblique.     Wings  and  elytra  lx)th 
present  and  well  developed,  longer  than  the  bod}"  in  both  sexes;  elytra 
long  and  slender,  those  of  the  male  furnished  with  an  oval  transparent 
spot  on  the  right  t^^nipanum,  the  corresponding  spot  of  the  left  tym- 
panum opaque;  wings  long  and  broad,  rapidly  tapering  apieally.     Legs 
moderately  slender;  po.sterior  femora  about  four  times  as  long  as  the 
pronotum,  considerably  swollen  on  the  basal  half  and  armed  below  with 
a  number.of  small  spines;  tibite  of  approximately  the  same  length  as  the 
corresponding  femora,  the  anterior  ones  armed  aboveon  lK)th  marginsor 
onl>'  on  the  outer,  the  number  of  spines  variable,  below  armed  on  both 
margins,  sometimes  scarcely  so  on  the  outer  margin,     Subgenital  plate 
apicalW  triangularly  forked,  the  branches  carinate  below  and  termi- 
nating in  the  male  with  a  pair  of  cylindrical  st^^les;  supraanal  plate  con- 
cealed beneath  the  last  aMominal  segment,  which  projects  backwai-d 
as  two  long  processes,  being  furcate  nearly  to  the  base;  cerci  long, 
subcylind'-ical,  simple  in  the  female,  in  the  male  toofeb^^^j^e  iuuer 


>^C^l^e" 
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side  near  the  tip;  ovipositor  somewhat  shorter  than,  or  about  as  long 
as,  the  posterior  femora,  curved  slightly  downward. 

Typ(\ — Lrtcuata  fuliginosa  Thomas. 

This  genus  is  closely  allied  to  the  long-winged  forms  of  the  old 
world  genus  DyrmadxiHa^  but  the  more  slender  posterior  femora,  nar- 
rower tegmina,  more  slender  form,  and  the  presence  of  distinct  lateral 
earinse  on  the  posterior  portion  of  the  pronotum  will  serve  to  sepa- 
rate it  from  that  genus. 

The  species  of  Capnobotes  are  probably  all  nocturnal,  living  among 
low,  stunted  vegetation.  The  notes  given  under  C\  oceidevMlU  will 
probably  be  found  to  be  true  of  all  the  species  of  the  genus. 

Three  species  and  two  varieties  of  Captiobotes  are  recognized  and 
may  be  separated  by  the  following  table: 
• 

KEY   TO   THE  SPECIES   OF  C'APNOBOTES. 

A.  Elytra  marked  along  the  disk  with  oblique  light-colored  spots  and  apically 

broad,  5  mm.  from  the  tip  being  distinctly  more  than  one-half  as  broad  as  at 

the  broadest  point  (fig.  20). 

B.  larger.     Wings  deeply  fuliginous.     Cerci  of  the  male  six  or  seven  times  as 

long  as  the  basal  breadth  and  armed  on  the  inner  side  with  an  apical  and  a 

subapical  tooth,  subequal  in  size  (fig.  22) .fxdiginosuSj  p.  31 1 

W.  Smaller.  Wings  hyaline,  or  slightly  fuliginous  in  the  costal  area,  Cerci  of 
the  male  about  four  times  as  long  as  the  basal  breadth  and  armed  on  the 
inner  side  with  a  short,  blunt  apicaUtooth,  sometimes  reduced  to  a  mere 
shoulder,  and  a  longer  subapical  tooth  (fig.  23). 

C.  Color  brown  or  fawn  colored occidcnialisj  p.  315 

C\  Color  green  or  greenish. 

D.  Elytra  uniformally  green orciderdaUs  var.  uniformh,  p.  317 

D^.  Elytra  green,  with  a  row  of  light-colored  discal  spots. 

occidenUdis  var.  mridiSy  p.  316 

A''.  Elytra  nearly  uniformly  brown  and  apically  very  narrow,  5  mm.  from  the  tip 

being  considerably  less  than  one-half  as  broad  as  at  the   broadest  point 

(fig.  24) hruneri,  p.  317 

CAPNOBOTES    FULIGINOSUS  Thomas. 

Locu9tafuliginomTnoyi\s.j  Ann.  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  1872,  pp.  443- 
444,  pi.  I,  fig.  9;  Rept.  U.  S.  Geol,  Surv.  W.  100  Mer.,  V,  1875,  p.  906.— Gu)ver, 
111.  N.  A.  Ent.,  Orth.,  1872,  pi.  ix,  fig.  9.  -Riley,  Stand.  Nat.  Hist.,  II,  1884, 
p.  191. — Howard,  Ins.  Book,  1901,  pi.  xxxv,  fig.  6. 

Capnoholxif  fidiginoms  S(  rDDER,  Can.  Ent.,  XXIX,  1897,  p.  74;  Cat..Orth.  U.  S., 
1900,  p.  76.— Caudell,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  806.— Rehn, 
Proc.  Acad.  Nat.  Sci.  Philad.,  1904,  p.  573.— CocKERELL,The  Ent,  XXXVII, 
1904,  p.  180.— KiRBV,  Syn.Cat.  Orth.,  II,  1906,  p.  181. 

Description, — Head  moderate,  scarcely  broader  than  the  anterior 
portion  of  the  pronotum  into  which  it  is  inserted  quite  deeply;  fas- 
tigium  naiTow,  about  as  broad  as  the  basal  joint  of  the  antenna,  mod- 
erately prominent  and  very  shallowly  sulcate  above;  eyes  moder- 
ately large  and  quite  prominent,  a  little  longer  than  broad;  antennoB 
long  and  slender,  the  basal  segment  large,  subquadrate.     Pronotum 
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of  medium  size,  posteriori}^  produced  well  over  the  base  of  the  abdo- 
men; lateral  lobes  well  developed,  nearly  as  deep  as  long  not  includ 
ing  the  backward  prolongation  of  the  disk,  quite  strongly  declivent, 
behind  strongly  sinuate,  the  humeral  angle  deep;  lateral  caringe  scarcely 
indicated  on  the  anterior  half  and  distinct  and  moderately  sharp  on 
the  posterior  half  where  they  are  slightly  divergent;  median  carina 
sc4ircely  indicated;   disk  transversely  rounded  in  front  but  flat   be- 


Fig.  20.— Tapnobotks  ft'I.tgtnosus.  adult  male. 

hind,  longitudinally  nearly  straight  or  gradually  and  slightly  elevated 
posteriorly  and  anteriorly,  being  sul)hastat(\  usually  cut  across  the 
anterior  tifth  by  a  distinct  sulcus,  curving  forward  l)elow,  meeting 
the  anterior  margin  about  halfway  down  the  sitle;  anterior  mar- 
gin truncate,  posterior  margin  broadly  rounded.  Prosternal  spines 
slender,  long,  and  sharp.  Klytra  fully  develc^j^M  (fig.  20),  extend- 
ing about  one-fourth  their  length  beyond  the  tips  of  the  posterior 
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f  omora,  the  right  one  in  the  male  with  an  oval  transparent  membrane 
at  the  base  on  the  tympanum,  a  similar  oval  area  on  the  left  elytron 
\yut  there  coraceous  like  the  rest  of  the  surface;  wings  about  as  long 
U.S  the  elytra,  the  anal  field  not  produced  beyond  the  general  outline; 
veins  quite  heavy  and  the  space  next  the  costal  vein  somewhat  thick- 
ened. Legs  moderately  long  and  slender;  anterior  coxal  spines  long 
and  sharp,  slightly  curved;  anterior  femora  longer  than  the  pronotum 
and  rounded,  unarmed  above,  broadl}^  sulcate  below,  with  several 
spines  on  the  inner  margin  and  on  the  outer  margin  with  a  few  very 
obscure  blunt  spines  or  usually  with  black  tubercles  or  dots  repre- 
senting them;  middle  femora  like  the  anterior  ones  except  the  spines 
are  distinct  on  both  margins  below;  posterior  femora  about  four  times 
as  long  as  the  pronotum,  swollen  in  the  basal  half  where  they  are 
about  three  times  as  broad  as  apically,  rounded  and  unarmed  above, 
below  broadly  sulcate  and  armed  on 
both  margins  in  apical  three-fourths 
with  about  half  a  dozen  short  dis- 
tinct and  shai^p  spines;  anterior 
femora  armed  below  with  several 
distinct  spines  on  the  inner  margin, 
the  outer  margin  unarmed  or  with  a 
few  acute  tubercles,  rarely,  if  ever, 
with  distinct  spines;  anterior  tibia3 
armed  l)elow  on  both  margfins  and 
above  on  the  outer  margin  with 
three  to  five  spines  and  on  the  inner 
margin  above  with  none  to  two  FiGs.21,22.— CApNOBOTEspiLioiNoars.  2i,ovi- 
spines;  middle  and  hind  tibia?  armed  ^"^^^^"-  ''• '''''''' '''  ^""  ^""=- 

above  and  below  on  both  margins  with  several  long  spines,  those  of 
the  posterior  tibia*  below,  except  near  the  tip,  alternate  and  quite 
remote  from  each  other;  plantula  short,  not  (juite  one-half  as  long 
as  the  basal  segment  of  the  tarsus.  Abdomen  large  and  generally 
fairly  plump,  slightly  carinate  above,  the  last  segment  in  both  sexes 
long  and  furcate,  each  branch  at  least  five  or  six  times  as  long  fis  the 
basal  width;  subgenital  plate  in  both  sexes  moderatel}^  long  and  broad 
and  apiealh'  notched,  in  the  male  furnished  with  a  pair  of  apical  styles 
about  four  or  five  times  as  longas  the  basal  width;  cerci  longand  slender, 
slightly  exceeding  the  anal  prolongation  of  the  last  abdominal  seg- 
ment in  both  sexes,  simple  and  uniformlj^  tapering  to  a  sharp  point  in 
the  female  and  in  the  male  apically  depressed  and  incurved,  the  apex 
divided  into  two  short,  stout,  inwardly  directed  teeth  with  sharp 
naked  points  (fig.  22);  ovipositor  somewhat  shorter  than  the  posterior 
femora  and  curved  moderately  downward  (fig.  21). 

General  color  brown  variegated  with  lighter  shades;  head  light  brown 
with  obscure  postocular  and  oc(^ipital  bands;  pronotum  light  brown  with 
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the  upper  part  of  the  lateral  lobes  more  or  less  infuscated  and  g-ener- 
ally  with  dusky  markings  on  the  disk,  the  lateral  carinse  on  the  nieta- 
zone  generally  black.  Elytra  light  brown  with  ashy  marking,  the 
disk  with  a  series  of  more  or  less  distinct  light  diagonal  spots;  wings 
deeply  fuliginous  with  translucent  spaces  between  the  cross  veins  over 
the  greater  part  of  the  discal  area.  Legs  yellowish  brown  with  obscure 
darker  mottlings  on  the  femora,  the  posterior  femora  without  scali- 
fonn  markings  on  the  outer  face,  sometimes  longitudinally  marked 
with  a  broken  blackish  line. 

Medsureni^entH, — Length,  pronotum,  male,  7.5-8.5  mm.,  female,  7-9; 
posterior  femora,  male,  32-36,  female,  32-38;  elytra,  male,  50-60, 
female,  56--(>8;  cerci,  male,  4-5,  female,  3-4;  ovipositor,  28-34;  width 
pronotum  across  matazona,  male,  5-0.25,  female,  6-6.5;  posterior 
femora,  at  widest  point,  male,  3.75-4.5,  female,  3.75-4.75;  elj'tra, 
across  basal  fourth,  male,  9-11.5,  female,  10-11;  elytra  5  from  apex, 
male,  7-10,  female,  7-8;  ovipositor  at  the  middle,  1.75-2.25. 

T(/pe.^-Csit.  No.  1102,  U.  S.  National  Museum. 

Specimens  exaviined, — The  t3^pe,  a  male  collected  in  northern  Arizona 
by  Doctor  Palmer,  four  males  and  four  females  from  Arizona,  Nevada, 
and  California,  one  male  taken  by  Townsend,  probably  in  New  Mexico, 
and  a  female  from  Ix)wer  California.  Besides  these,  all  of  which  are 
in  the  U.  S.  National  Museum  collection,  I  have  seen  specimens  from 
Arizona  and  California  in  the  collections  of  Scudder,  Bruner,  and 
Morse. 

This  species  was  described  by  Thomas  in  the  genus  Locxista  from  a 
single  male  which  was  figured.**  Three  years  after  the  description  of 
the  male,  Thomas  described  the  female  from  a  specimen  collected  by 
the  Wheeler  expedition.  In  1897  Doctor  Scudder  erected  the  genus 
CapnohoteH  for  this  species  and  its  allies.  Being  the  first  species 
descri})ed  as  well  as  the  first  to  appear,  both  in  table  and  discussion, 
in  Scudder's  article  establishing  the  genus  CapnohoteH^  it  is  logically 
the  type  of  that  genus. 

This  species  seems  to  occur  as  adults  in  Jul}'  and  August,  and  probably 
later.  The  series  studied,  including  material  from  the  Scudder  and 
Morse  collections,  exhibits  considei'able  variation  in  the  slenderness  of 
the  elytra,  length  of  the  ovipositor,  and  amount  of  the  posterior  eleva- 
tion of  the  pronotum.  But  the  diflferent  phases  of  development  in 
these  characters  seem  to  extend  throughout  the  range  of  the  species 
and  probably  do  not  indicate  specific  differences.  No  specific  differ- 
ences were  found  to  separate  the  Lower  Californian  specimen  from 
those  of  California  or  Arizona. 

Aside  from  Riley's  statement  in  the  Standard  Natural  History  that 
they    live   in   low    and   sonil>er-colored  vegetation,  there   is  nothing 

a  Glover's  111.  North  Aiiier.  Ent.,  Orth3»giI^d^3^,(feOOQle 
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recorded  regarding  the  habits  of  this  s{>ecies.  The  habits  are  prob- 
ably similar  to  those  of  occiderdaUs  as  discussed  under  the  treatment  of 
that  species. 

CAPNOBOTES  OCCIDENTALIS  Thomas. 

LocuMaocciderUalis  Thomas,  Ann.  Rept.  U.  S.  Geol.  Surv.  Terr.,  V.  1872,  p.  444, 
pi.  II,  fig.  16. —Glover,  Hi.  N.  A.  Ent.,  Orth.,  1872,  pi.  xi,  fig.  16.— Riley, 
Stand.  Nat.  Hist,  II,  1884,  p.  191. 

Capnobotetf  occidentaluf  vSctdder,  Can.  Ent,  XXIX,  1897,  p.  74;  Cat.  Orth.  XJ.  S., 
1900,  p.  76.— WooDWORTH,  Bull.  No.  142,  Calif.  Exp.  Station,  1902,  p.  15.— 
CocKERELL,  The  Ent.,  XXXVIl,  1904,  p.  179.— Kirby,  Syn.  Cat.  Orth.,  II, 
1906,  p.  182. 

Description. — Much  smaller  than  fuligiwmi  and  very  distinct  from 
that  species.  Head  and  pronotum  essentially  as  in  fnliginosa^  except 
that  the  pronotum  is  scarcely  at  all  elevated  posteriorly,  while  this  is 
only  true  of  some  specimens  offuligiiwsa.  Legs  as  mfuHginosa^  the 
anterior  femora  with  a  few  short  spines  on  the  inner  inferior  carina, 
the  outer  margin  unarmed  or  sometimes  with  infuscated  spots  repre- 
senting spines,  in  the  nymphs  with  more  distinct 
spines.  Elytm  generally  more  slender  than  com- 
Hion  in  fuVghwsa^  but  with  the  same  general  color 
pattern,  the  oblique  discal  spots  seemingly  a  little 
less  elongate;  wings  shaped  as  in  fiilJgmoHa^  but 
differing  radically  from  those  of  that  species  in  being 
transparent  instead  of  fuliginous,  the  costal  border 
only  subopaque.  Last  abdominal  segment  with  the  p^^,  23.-capnobote8 
anal  prolongations  not  quite  as  elongate  as  in  occidentals.  cbrcu8 
f(tliginosa^2Lt  least  in  the  male;  cerci  of  the  male  *»"  the  male. 
much  shorter  than  those  oi  fullghuma^  being  about  four  times  as  long 
as  the  basal  breadth  and  apically  armed  on  the  inner  side  with  a  very 
short  blunt  spur,  often  a  mere  shoulder,  and  subapicall}^  with  a  long 
well -developed  tooth  or  spur  (tig.  23).  Ovipositor  curved  gently 
downward  and  somewhat  variable  in  length. 

Color  similar  to  that  of  fnHglnom^  but  usually  more  bleached  in 
cabinet  specimens,  being  of  a  fawn  color.  The  wings  are  nearly 
transparant,  not  fuliginous  as  in  fuUginom.  There  are  two  color 
varieties,  both  green. 

Jfeofivrements.— Lengthy  pronotum,  male,  6.5-7  mni.,  female,  7-7.5; 
elytra,  male,  41,  female,  45-55;  wing,  male,  37,  female,  42-47;  posterior 
femora,  male,  26,  female,  26-31;  ovipositor,  22-27;  w^idth,  pronotum 
across  metazona,  male,  4,  femab*,  4.5-5;  elytra  at  widest  part,  male, 
7.5,  female,  8;  elytra  5  from  apex,  male,  4.5,  female,  5.25;  wing  at 
widest  point,  male,  17,  female,  20;  ovipositor  at  middle,  1.5. 

Type. — Cat.  No.  1103,  U.  S.  Naticmal  Museum: 

Specimens  exam  In  td. — The  t\"pe,  a  female  from  California  taken  b}' 
Mr.  Taylor,  two  females  from  Salmon  Falls,  Idaho  (Evermann),  and  a 
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male  from  Reno,  Nevada  (Wickham),  taken  in  July.  This  male  and 
also  an  immature  male  from  Arizona  (Dunn)  were  presented  by 
Professor  Bruner. 

The  n3'mph  mentioned  above  has  the  characters  of  the  adult,  the 
wings,  however,  being  short  and  reversed,  and  the  spines  on  the  outer 
carina  of  the  lower  side  of  the  anterior  femora  are  distinct.  Bruner 
has  a  pair  from  Gai*field  Beach,  Utah,  and  the  Scudder  collection 
contains  a  single  female  from  Nevada,  an  unusually  large  specimen, 
from  which  I  secured  the  above  maximum  measurements. 

The  following  notes  on  the  habits  of  this  species  are  extracted  from 
an  article  by  Cockerell." 

This  species,  also  the  variety  nrtdw,  was  taken  near  Pecos,  New"  Mexico,  on  dry 
hillocks  covered  with  P'mus  edulis  and  Sabiita  »p.  The  males  commence  to  stridulate 
at  dusk,  and  the  note  is  so  high  pitched  as  to  be  inaudible  to  some  persons.  The 
insects  were  present  in  some  numbers,  but  were  very  difficult  to  capture,  jumping 
off  into  the  darkness  at  the  least  disturbance. 

CAPNOBOTES  OCCIDENTALIS  var.  VIRIDIS  CockcrcU. 

Capnohotes  occideiUalia  var.  viridis  Cockrrell,  The  Entom.,  XXXVII,  1904,  p. 
180.— KiRBY,  Syn.  Cat.  Orth.,  II,  190«,  p.  182. 

Description. — Similar  to  typical  oroidi*?itah\s  except  that  the  color  is 
greenish  instead  of  brown  or  fawn  colored.  The  elytra  have  the  row 
of  light  oblique  discal  spots  as  found  in  the  typical  form.  The  corci 
of  the  only  male  seen,  the  type,  has  the  apical  inner  tooth  wholly 
aborted.  The  costal  margin  of  the  wings  is  greenish,  the  rest  hyaline. 
The  ovipositor  of  the  only  female  examined,  one  received  from  Pro- 
fessor Bruner,  is  shaped  as  usual  in  the  genus,  and  is  as  long  as  the 
posterior  femora. 

Mt'osiiremetitH. — Length,  pronotum,  male,  6.5  mm.,  female,  7.5; 
elytra,  male,  89,  female,  49;  posterior  femora,  male,  23,  female,  30; 
ovipositor,  29;  width,  pronotum  across  the  metazona,  male,  4.5, 
female,  5;  elytra  at  widest  part,  male,  7,  female,  9;  elytra  5  from 
apex,  male,  4,  female,  5;  posterior  femora  at  widest  part,  male,  3.25, 
female,  3.75;  ovipositor  in  the  middle,  1.75. 

Type,--^\\t.  No.  10165,  U.  S.  National  Museum. 

Specimens  i>',r(nYiiiU',(l. — Two  specimens,  the  type,  a  male  from  Pecos, 
New  Mexico,  presented  by  Cockerell,  who  took  it  on  Pine,  August  24, 
and  a  female  without  label  from  the  Brvmer  collection. 

This  is  probably  the  insect  mentioned  by  Riley  in  the  Standard  Nat- 
ural History  as  a  green  form  of  C.  fuliginosa  occurring  in  Utah.  But 
the  cerci  of  the  male  and  the  hyaline  wings  of  both  sexes  at  once  sep- 
arate this  insect  irom  fuliginosa.  Besides,  it  is  found  associated  with 
typical  occidimtalis  as  stated  under  that  species. 

«The  Entomologist,  XXXVIl,  1904,  pp.  178-181,  . 
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CAPNOBOTES  OCCIDENTALIS  var.  UNIFORMIS.  new  variety. 

Descriptian. — Male,  female  unknown — very  like  the  preceding  form, 
but  the  color  is  uniformly  greenish,  the  elytra  without  the  usual  row 
of  oblique  spots  along  the  disk.  The  elytra  are  also  considerably  less 
elongate  than  in  var.  viridis^  giving  the  insect  quite  a  different  appear- 
ance.    The  cerci  are  essentially  like  those  of  vividis. 

Measurements, — Length,  pronotum,  G.75  mm.;  posterior  femora, 20; 
elytra,  42;  width,  pronotum  across  the  metazona,  4.5;  elytra  at  widest 
part,  7.5;  elytra  5  from  apex.  5.25:  posterior  femora  at  widest  point, 
3.25. 

7y/?6^— Cat.  No.  10166,  U.  S.  National  Museum. 

Specimens  examined.— On^  male,  Los  Angeles  County,  California, 
July.     (Coquillett.) 

This  insect  is  described  as  a  variety  of  occidentalis  with  considerable 
doubt.  The  uniform  color  and  less  slender  elytra  give  it  a  very  dis- 
tinctive appearance  and  when  more  material  from  the  west  is  studied 
it  ma}'  prove  to  be  a  distinct  species.  The  form  of  the  elytra  is  very 
like  that  of  Anoplodusa  arizoriensis  Kehn. 

CAPNOBOTES   BRUNERI  Scudder. 

Cajmohotes  hruneri  Scudder,  Can.  Ent.,  XXIX,  1897,  p.  74;  ('at.  Orth.  U.  S.,  1900, 
p.  76.— WooDwoRTH,  Bull.  No.  142,  Exp.  Sta.  California,  1902,  p.  15.— Cock- 
ERELL,  The  Ent.,  XXXVII,  1904,  p.  181.— Kirby,  Syn.  Cat.  Orth.,  U,  1906, 
p.  181. 

Description.— Femsle^  male  unknown.  ,Most  closely  allied  tofidi- 
ginosa.  General  color  a  uniform  wood  brown;  head  and  pronotum  as 
in  fuliginosa.  Elytra  unique  in  the  genus,  being  more  than  twice  as 
broad  across  the  basal  fourth  than  the  apical  fourth  and  nearl}^  uni- 
formly brown,  the  row  of  oblique  discal  spots  scarcely  noticable  (fig.  24); 
wings  fuliginous  in  heavy  reticulations,  not  so  opaque  as  in  ftdiginosa 
nor  so  transparent  as  in  occideiitalis^  comparatively  broader  than  in 
fuliginosa.  All  the  femora  spined  beneath  on  both  sides  for  the 
greater  part  of  the  length  with  short  stout  spines;  anterior  tibije 
armed  above  on  the  outer  side  only  with  three  or  four  spines,  the  type 
having  three  on  one  tibia  and 
four  on  the  other.  Ovipos- 
itor long  and  slender,  longer 
than  the  posterior  femora 
and  curved  downward  as  in     fig. 24— capnobatf-s  bkineri.  outline  of  kltitron 

-1  .1  '  i»  xl_  OK  THE   FEMALE.       [TYPE  8PE('IMEN.] 

the  other  species  of  the  genus. 

Measurements.— \j^n%\h.,  pronotum,  8.5  mm.;  elytra,  47;  wing,  41; 
posterior  femorai,  33;  ovipositor,  37;  width,  pronotum  across  meta- 
zone,  5.5;  elytra,  at  widest  part,  10  mm.;  elytra  5  from  iipex,  3.75; 
wing  at  broadest  point,  20.5.  °'9' '^^^  ^v LjOOgle 

Type. — Cat.  No.  10167,  U.  S.  National  Museum. 
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Specimens  examined, — One  female,  Tepusquet  Peak,  Santa  Barbara 
County,  California.  This  specimen,  Scudder's  original  type,  is  in  the 
collection  of  the  National  Museum  through  the  courtes}'  of  Bruner. 
The  very  unusual  shape  of  the  elytra  (fig.  24)  and  the  coloration  make 
this  species  easy  of  identification. 

ANOPLODUSA,  new  genus. 

Deacription , — Male,  female  unknown.  Head  of  moderate  size;  eyes 
nearly  round,  (juite  prominent;  vertex  flat,  not  prominent,  about 
the  size  of  the  l)asal  segment  of  the  antenna?.  Pronotum  posteriorly 
produced  over  the  base  of  the  wings  as  in  Cnpncibotes  and  in  shape 
agreeing  with  that  of  C,  fuU^finosa;  prosternum  unarmed,  no  sign  of 
spines  being  present.  Wings  and  elytm  fully  developed,  extending 
beyond  the  tips  of  the  posterior  femora  and  shaped  as  in  Caprnibot^s 
fulUjinosa^  the  right  elytron  with  transparent  speculum,  that  of  the 
left  elytron  opaque.  Legs  long,  anterior  and  intermediate  femora  ajs 
long  or  a  little  longer  than  the  pronotum;  posterior  femora  alwut 
four  times  as  long  tis  the  pronotum,  abruptl}^  and  considei-ably 
swollen  on  the  basal  half  and  unarmed;  anterior  femora  armed  below 
with  a  few  fine  teeth  on  the  inner  margin,  the  outer  margin  unarmed; 
anterior  tibiie  armed  above  on  the  outer  margin  only  with  three  spines; 
otherwise  the  legs  are  essentiall}'  the  same  as  in  Capjuiibotes.  Genitalia 
as  in  Capnohotes^  the  cerci  of  the  only  species  known  with  two  pre- 
apical  teeth  on  the  inner  side. 

Type. — Dryntadusa  arizojiensis  Rehn. 

This  genus  bears  a  very  striking  resemblance  to  Capnobofes^  having 
long  wings  and  the  same  general  appearance  of  the  members  of  that 
genus.  But  the  unarmed  prosternum  and  the  posterior  femora 
being  without  ventral  spines  will  readily  separate  it  from  that  genus. 
A?H)/}/odimf^  lacking  as  it  does  prosternal  spines,  is  not  as  nearly 
allied  to  Drymadusa  as  is  Cap7iohotif<, 

There  is  but  one  species  of  this  interesting  genus. 

ANOPLODUSA  ARIZONESIS  Rehn. 

DriiiiHulum  ariznnesis  Kehn,  Prot!.  Acad.  Nat.  Sc,  Phila«l.,  1904,  i>.  573. — Kikby, 
Syn.  Cat.  Orth.,  II,  1906,  p.  ISO. 

Mr.  Rehirs  original  description  is  here  given  in  full : 
Dt'ffcripthn. — Mali*,  female  unknown.  Size  rather  large;  form  considerably  elon- 
gate. Head  with  the  occiput  rounded  transversely,  nut  elevat;ed,  sloping  gradually  to 
the  rather  narrow,  partially  sulcate  fastigium,  which  latter  is  deflect^i  and  touches 
the  frontal  process,  width  of  the  fastigium  less  than  that  of  the  first  an tennal  joint ; 
eyes  wide  apart,  prominent,  subglohoi^e ;  antt-nnic  as  long  as  the  tegmiua.  Pronotani 
selliforuj;  anterior  margin  shallowlyemarginate,  posterior  margin  broadly  and  evenly 
rotundate;  lateral  lolx's  with  the  inferior  margin  rather  narro\^ly  rounded;  posterior 
sinus  very  slight.  Tegmina  elongate,  exceeding  the  apex  of  the  abdomen  by  half 
their  length,  the  greatest  width  is  containe<l  six  and  one-half  times  in  the  length,  apex 
obliquely    truncato-rotundate,    costal  expansion  regular  but  not  marked,  greatest 
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basally  and  narrowing  gradually  toward  the  ajiex;  wings  ecjual  to  the  tegmina  in 
length.  Abdomen  somewhat  compresge<l;  supra-anal  plate  triangular,  deeply  and 
very  narrowly  divided  into  two  elongate  acute  lobes ;  cerci  rather  short,  the  apical 
portion  with  two  distinct  hooks  on  the  internal  face;  subgenital  plate  compressed, 
deep,  infeiiorly  carinate,  apical  mar- 
gin triangularly  incised.  Anterior 
femora  longer  than  the  pronotum,  in- 
ternal inferior  margin  with  three  to 
four  very  distinct  spines;  tibia^  with 
two  spines  on  the  external  superior 
mai^in.  Median  femora  slightly 
longer  than  the  anterior,  external 
inferior  margin  with  one  or  two 
spines;  tibiie  with  two  spines  on  the 
external  superior  mai^^in  and  three 
internal  superior  margin.  Posterior 
femora  slightly  shorter  than  the  head 
and  body,  apical  half  slender  and 
subequal,  basal  half  moderately  ex- 
panded; tibia?  slightly  longer  than 
the  femora,  compressed  quadrate  in 
section,  regularly  spined  above,  except 
basally,  where  the  spines  are  fewer, 
inferior  face  with  seven  pairs  of 
opines  and  several  odd  ones,  upper 
inner  calcar  much  exceeding  the  ex- 
ternal in  size ;  posterior  tarsi  of  the 
type  usual  in  the  genus  (Z>r7/ma(f««a). 
General  color  ochraceous  buff  ( prob- 
ably greenish  in  life),  washed  with 
apple-green  on  the  tegmina.  Head 
darker  above  than  below;  eyes  hazel. 
F*ronotum  with  an  hourglass-shaped 

Hgure  on  the  median  portion  of  the  di.sk,  and  a  line  along  (he  posterior  portion  of 
the  lateral  lobes  approximately  parallel  to  the  margin  blackish-brown;  posterior 
margin  of  the  disk  of  the  pronotum  basally  lx»ne-whitc.  Tegmina  with  a  distinct 
nieilian  longitudinal  series  of  subcircular  opa<]ue  whitish  s]H)ts,  flanked  alM>ve  by  a 
short  series  not  so  distinct,  a  few  poorly  defined  ])lotohes  along  the  anal  margin,  and 
an  irregular  jumbled  series  in  the  costal  field. 

MeamirefinentK^. — Length,  body,  t^9  nun.;  pronotum,  (>.8;  tegmina, 
41;  posterior  femora,  24.5;  width,  pronotum  at  widest  point  5;  teg- 
mina at  widest  point,  6.5. 

Type, — In  the  Academy  of  Natural  Sciences,  of  Philadelphia. 

SpecimenHtKcanuTied, — The  type  (tig.  25),  a  male  from  Florence.  Pinal 
County,  Arizona,  1903  (C.  R.  Beiderman). 

Mr.  Kehn's  statement  that  the  anterior  tibiie  have  but  two  dorsal 
spines  on  the  outer  margin  is  wrong,  there  being  three  of  them.  In 
the  above  description  the  name  supraanal  plate  is  used  for  what  I  call 
the  last  abdominal  segment. 

The  cerci  of  this  species  are  shaped  essentially  like  those  of  Capno- 
hotesfulighiosa  (fig.  22),  and  extend  to  the  tip  of  the  last  abdominal 
segment. 


Fig.  25.— Anoplodusa  abizonensis.   adult  malk. 
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In  the  Scudder  collection  is  an  immature  dectician  without  label, 
neither  date  nor  locality,  but  presumably  from  the  United  States  as  it 
is  associated  with  other  matt^rial  belonging  to  our  fauna.  It  is  a  female, 
and  by  the  development  of  reversed  and  elongately  pointed  wing  pads 
is  obviously  the  young  of  some  long-winged  species.  The  prosternum 
is  unarmed,  and  the  ovipositor  is  distinctly  curved  upwards.  These 
characters  prohibit  its  reference  to  Capiwhote^^  and  so.  unless  it  is  some 
foreign  species  mixed  in  with  the  native  forms,  it  is  probably  a  nymph 
of  the  present  species.  If  so,  the  ovipositor  of  Afioj^Ioduitn  is  seen  to 
be  curved  upwards  instead  of  downwards  as  in  Cajmohot^s, 

ATLANTICUS  Scudder. 

Engonicispis  Brunnkr,  Ann.  Mus.  Civ.  Stor.  Nat.  (Jenova,  XXXIII  (2d  ser.. 
XIII),  1893,  p.  185  (invalid,  no  species  included). — Souddkr,  Can.  Ent, 
XXVI,  1894,  pp.  177, 179  (invalid,  no  species  included). — Guide  X.  A.  Orth., 
1897,  p.  56  (invalid,  no  species  included).— Cat.  Orth  V.  S.,  1900,  pp. 
75,  96.—KIRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  181. 

AtlatUictm  ScrDDER,  Can.  Ent.,  XXVI,  1894,  pp.  177,  179.— Guide  N.  A.  Orth., 
1897,  p.  55;  Cat.  Orth.  V.  S.,  1900,  p.  75.— Blatchley,  Orth.  Ind.,  1903, 
p.  392.— KiRBY,  Syn.  (^at.  Orth.,  II,  1906,  p.  181. 

D&icrij)tiofi — Head  of  medium  size,  not  prominent;  eyes  nearly  round, 
moderately  prominent;  vertex  moderately  prominent,  about  one-third 
as  broad  as  the  interocular  space.  Pronotum  large,  posteriorly  much 
produced  over  the  base  of  the  a])domen;  disk  broadly  rounded,  pos- 
terior margin  rounded  or  subtruncate,  anterior  border  truncate;  lat- 
eral lobes  well  developed,  but  not  lo  deep  as  long,  separated  from  the 
disk  by  sharp  and  persistent  lateral  carinie,  in  one  species  less  sharp 
but  still  distinct;  median  carina  absent  or  bluntly  indicated  on  the 
posterior  margin.  Prosternum  armed  with  two  spines,  usually  long 
and  sharp,  but  sometimes  shorter  and  less  acute.  Elytra  rudimentary 
and  wholly  concealed  beneath  the  pronotum  in  the  female;  in  the 
male  strongl}'  convex  and  projecting  somewhat  beyond  the  pronotum 
and  overlapping  above.  Legs  moderately  stout;  posterior  femora 
variable  in  length,  varying  according  to  species,  much  and  abruptly 
swollen  on  the  l)asal  half  and  unarmed,  or  armed  below  on  the  inner 
carina  with  a  few  short  spines;  anterior  tibia?  armed  above  on  the 
outer  carina  only  with  three  spines;  posterior  tibiie  furnished  below 
with  four  apical  spiirs.  Subgenital  plate  apically  deeply  deft  in  the 
female,  in  the  male  very  shallowly  cleft  and  terminated  by  a  \mv  of 
oblong  rounded  styles;  supi-aanal  plate  small,  triangular  and  apically 
more  or  less  broadly  rounded  in  l)oth  sexes,  usually  inconspicuous; 
ccrci  rounded  in  both  sexes,  simple  in  the  female,  in  the  male  armed 
on  the  inner  side  with  a  tooth;  ovipositor  straight  or,  in  one  species, 
sometimes  curved  gently  upwards.  r^  \ 

Type.—Dedlcus  pachymcmHV^WTWv^x^i^x.   gtizedbyLiOOgle 
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This  genus  bears  a  striking  superficial  resemblance  to  the  European 
^enus  Thyreonotus^  but  is  not  systematically  related  to  it,  having  four 
instead  of  two  apical  spurs  beneath  the  posterior  tibia.  That  the 
genus  Engonia^pis  of  Brunner  is  a  synonj^m  of  Atlanttcus  is  very 
ceiiain,  a  figure  of  the  type  of  the  former  genus,  a  female,  having 
been  sent  to  me  by  Brunner.  This  figure  (fig.  29)  shows  very  clearly 
that  it  is  an  Atlantlcus  and  quite  certainly  A,  pachymems, 

Ejigonia^pis  Bninner  would  invalidate  the  later  described  AUanti- 
cuH  of  Scudder  had  it  been  based  on  a  named  species,  but  it  remained 
invalid  until  the  establishing  of  Atlanticus  in  1894. 

The  species  of  Atlantlcus  occur  east  of  the  great  plains  from 
Canada  to  the  southern  States  in  the  South,  probably  extending  west- 
ward to  California.  So  far  as  known  they  inhabit  open  woodlands 
or  dry  hillsides,  sometimes  however  being  found  in  marshy  meadows. 
They  are  sometimes  called  "shield-back  grasshoppers"  and  occur 
from  early  spring,  when  the^ young  nymphs  issue  and  hop  about  in 
the  woods  and  along  hillsides,  till  late  in  September  in  the  Middle 
States,  when  the  last  of  the  slowly  moving  adults  are  seen.  Blatchley 
says  that  in  Indiana  they  reach  maturit}^  in  June. 

In  confinement  these  insects  will  eat  animal  as  well  as  vegetable 
food,  and  in  nature  probably  do  not  confine  themselves  to  a  vegetable 
diet.  The  young  are  active  all  day,  and  many  fall  a  prey  to  insectiv- 
erous  birds  and  reptiles.  The  adults  also  hop  about  during  the  day, 
and  the  males  stridulate  by  day  as  well  as  by  night. 

There  ai*e  three  described  species  of  this  genus.  These  are  separable 
a*s  follows: 

KEY   TO   THE    SPhXIES   OF    ATI^NTICUS. 

A.  Lateral  carinas  of  the  i^ronotum  sharp.     Cerci  of  the  male  with  a  short  stout 

tooth  situated  about  or  l)eyond  the  iTiid<lle  on  the  inner  side. 

B.  Posterior  femora  long,  more  than  two  times  as  long  as  the  pronotuin.     Elytra 

in  the  male  projecting  Ixjyond  the  pronotum  a  distance  less  than  the  width 

of  the  pronotal  disk  at  the  anterior  margin.     Cerci  of  the  male  with  that 

portion  heyond  the  inner  tooth  three  times  as  long  a,«!  the  l)asal  width 

(hrsaliSf  p.  821. 

3^.  Posterior  femora  shorter,  less  than  or  search'  two  times  as  long  as  the  pronotum. 

Elytra  of  the  male  projecting  l)eyond  the  pronotum  a  distance  e(iual  to  or 

greater  than  the  width  of  the  pronotal  disk  at  the  anterior  margin.     Cerci 

of  the  male  with  that  portion  beyond  the  inner  tooth  about  two  times  as 

long  as  wide parhijmeniSf  p.  328. 

A'.  Lateral  carinte  of  the  pronotum  distmct  but  not  sliarp.     Cerci  of  the  male  with 

a  long  slender  tooth  situated  much  l)efore  the  middle  on  the  inner  side 

gibbosusj  i>.  320. 
ATLANTICUS  DORSALIS  Burmeister. 

Dedicus  dorsalis  BvRMKimERf  Ilandb.  Ent.,  II,  1838,  p.  713. 

Lociisla  (Ephijypigcrci)  dorsal  is  Dk  JIaan,  Bijdr.  Kenn.  Orth.,  1842,  p.  178. 

Thyreonotus  dorsahs  Scidder,  Bost.  Journ.  Nat.  Hist.,  VII,  1862,  p.  454.— Hifcn- 

cocK,  Kept.  Geol.  N.  H.,  1,  1874,  p.  370;  Proc.  Bost.  Soc.  Nat.  Hist.,  XIX, 
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1877,  p.  83;  Ent.  Notes,  VI,  1878,  p.  24.— Walker,  Gat  Derm.  SaJU  Orth. 
Brit.  Mua.,  II,  1869,  p.  246.— Smith,  Rep.  Conn.  Bd.  Agric,  1872,  (1872) 
p.  380;  Cat.  Ins.  N.  J.,  1890,  p.  411.— Comstock,  Intr.  Ent,  1888,  p.  118.— 
Fernald,  Ann.  Kept  Mass.  Agric.  Coll.,  XXV,  1888,  p.  110.— Orth.  N.  K, 
1888,  p.  26.— Davis,  Ent  Amer.,  V,  1889,  p.  80.— Blatchlky,  Proc.  Ind. 
Acad.  Sci.,  1892,.  (1894)  pp.  151-152. 
AUantirus  dorsalis  Scudder,  Can.  Ent,  XXVI,  1894,  pp.  179, 180, 183.— Cat  Orth. 
U.  S.,  1900,  p.  75.— Psyche,  IX,  1900,  p.  104.— Beutenmuller,  Boll.  Amer. 
Mu8.  Nat  Hist,  VI,  1894,  p.  285,  pi.  vi,  fig.  8.— Blatchley,  Orth.  Ind.,  1897, 
p.  23.— Smith,  Ins.  N.  J.,  1900,  p.  162.— Kirby,  Syn.  Cat  Orth.,  II,  1906, 
p.  181. 

Description. — Head  of  moderate  size,  not  swollen,  quite  deeply  set 
into  the  pronotum;  fastigium  broader  than  the  basal  segment  of  the 
antenna,  about  one-third  as  broad  as  the  interocular  space;    front 
transversely  convex;    eyes   moderate,  nearlj^  round  and   moderately 
prominent;  antennae  long  and  slender,  basal  segment  large,  broad  and 
strongly  depressed.     Pronotum  large,  posteriorly  much  produced,  in 
the  female  entirely  covering  the  wings;  lateral  lobes  well  developed 
but  scarcely  as  deep  as  long,  slanting  moderately  outward,  the  poste- 
rior margin   distinctly  sinuous;    lateral  carina;   sharp  and   distinct, 
converging  very  moderately  in  the  anterior  fifth  and  then  considerably 
expanding  to  the  posterior  margin  of  the  pronotum;  median  carina 
absent  or  very  dimly  present  posteriorly;  pronotal  disk  slightl}'^  con- 
vex, the  anterior  margin  truncate,  posterior  margin  broadly  rounded, 
marked  just  behind  the  middle  with  a  broad,  shallow,  transverse  sulcus, 
sometimes  scarcely  visible;  behind  this  transverse  sulcus  the  surface 
is  not  so  smooth  as  anteriorly.     Prosternal  spines  of  variable  lengths 
but  always  present  and  well  developed.     Legs  stout;  anterior  coxal 
spines  sharp,  slightly  recurved  and  basally  flattened;  posterior  femora 
more  than  two  times  as  long  as  the  pronotum,  much  swollen  on  the 
basal  half  and  usually  armed  below  on  the  inner  carina  with  a  few 
small  spines,  sometimes   unarmed;   posterior  and  intermediate  tibia? 
armed  above  and  below  on  both  margins;  anterior  tibiae  armed  above 
on  the  outer  margin  onl}'  with  three  spines  and  on  both  margins  below 
with  several  spines.     Organs  of  flight  completely  concealed  beneath 
the  pronotum  in  the  female,  in  the  male  overlapping  above  and  pro- 
jecting beyond  the  pronotum  a  distance  usually  less  than  the  anterior 
width  of  the  pronotum,  the  tympanum  well  developed  but  mostly 
concealed  beneath  the  posterior  portion  of  the  pronotum.     Supraanal 
and  subgenital  plates  and  the  cerci  of  the  female  as  descrited  under 
the  genus;  cerci  of  the  male  armed  about  the  middle  on  the  inner  side 
with  a  short  stout  spine,  that  portion  of  the  cercus  beyond  the  tooth 
about   three  times  as   long  as  the  basal  width;  ovipositor  straight, 
shorter,  or  rarely  as  long  or  a  little  longer,  than  the  posterior  femora, 
the  lower  margin  straight,  the  upper  margin  obliquely  cut  oflF  apically, 
bringing  the  organ  to  a  moderately  sharp  point  (fig.  26). 

(xeneral  color  quite  uniformly  brownish,  the  posterior  margin  of  the 
lateral  lobes  of  the  pronotum  sometimes,  but  not  alwaj^s,  yellowish 
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white  and  the  posterior  portion  next  the  lateral  carinse  sometimes 
darkened.  The  tips  and  outer  face  of  the  posterior  femora  are  some- 
times inf uscated  and  the  whole  insect  is  often  more  or  less  blotched 
with  blackish,  but  never  conspicuously  so. 

Mea»ure7rient8. — Length,  pronotum,  male,  8-10  mm.,  female,  10.5-12; 
posterior  femora,  male,  19-22,  female,  26-30;  ovipositor,  22-30; 
width,  pronotum  at  widest  point,  female,  6.5-7.5;  ovipositor  in  middle, 
1.5-1.75. 

Specimens  examined. — Immature  specimens  of  what  I  believe  to  be 
this  species  are  in  the  National  Museum  from  Arizona,  Florida,  Vir- 
ginia, and  Maryland,  and  adults  from  Maryland,  Virginia,  District  of 
Columbia,  Mississippi,  and  Florida.  This  species  has  been  recorded 
from  New  England  to  Florida  and  westward  to  Indiana. 
It  has  not  been  recorded  from  west  of  the  Mississippi 
River.  In  my  notebook,  -however,  is  mention  of  a  ^^jicuf  domalis. 
female  nymph  in  the  Morse  collection  from  California.  tip  qf  the  ovi- 
On  March  4,  1904,  Dyar  took  a  nearly  full-grown  male  **^t*«R- 
nymph  at  Jacksonville,  Florida,  in  which  the  disk  of  the  pronotum  has 
the  lateral  carinse  nearly  parallel.  It  was  found  in  a  damp  woods  and 
jumped  into  a  pool  of  water,  thus  facilitating  its  capture.  I  have 
taken  nearly  full-grown  nymphs  in  Maryland  on  July  7,  sitting  on  a 
low  bush  at  dusk.  The  young  are  locall}'  quite  common  in  the  vicinity 
of  Washington  during  April,  but  the  adults  are,  as  a  rule,  quite  rare. 
The  young  nymphs  have  the  prosternal  spine  but  little  developed. 

Mr.  Lutz  took  a  female  on  Long  Island,  New  York,  on  October  16, 
which  he  considered  as  approaching  quite  closely  the  allied  A.  pachy- 
7nerus^  and  questions  the  distinctness  of  these  two  species.  But  the 
measurements  given  in  his  notes  ^  fall  within  the  range  presented  by 
dorfsalis. 

ATLANTICUS  PACHYMERUS  Burmeister. 

Dedicus  pachymerus  Burmeister,  Handb.  Ent,  II,  1838,  p.  712. 

Locwfta  {Ephippigera)  pachymerus  De  Ha  an,  Bijdr.  Kenn.  Orth.,  1842,  p.  178. 

Thyreonolus  pachymerus  Scudder,  Host.  Journ.  Nat.  Hist.,  VII,  1862,  p.  453. — 
Walker,  Cat.  Derm.  Salt.  Orth.  Brit.  Mus.,  II,  1869,  p.  246.— Smith,  Kept. 
Conn.  Bd.  Agric,  1872  (1872),  p.  380;  Cat.  Ins.  N.  J.,  1890,  p.  411.— Com- 
STOCK,  Intr.  Ent.,  1888,  p.  118,  fig.  106. — Fernald,  Ann.  Kept.  Mass.  Agric. 
Coll.,  XXV,  1888,  p.  110;  Orth.  N.  E.,  1888,  p.  26.— Davis,  Ent.  Amer.,  V, 
1889,  p.  80;  Can.  Ent.,  XXV,  1893,  pp.  108-109. -McNeill,  Psyche,  VI, 
1891,  p.  24.— OsBORN,  Proc.  Iowa  Acad.  Sci.,  I,  Pt.  2, 1892,  p.  119.— Blatch- 
LEY,  Proc.  Ind.  Acad.  Sci.,  1892  (1894),  pp.  150-151.— G  arm  an,  Orth.  Ky., 
1894,  p.  7. 

Atlanticus  pachymerus  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  179,  180,  183;  Cat. 
Orth.  U.  S.,  1900,  p.  76;  Psyche,  IX,  1900,  p.  104.— BeutenmCller,  Bull. 
Mus.  Amer.  Nat.  Hist.,  VI,  1894,  p.  285,  pi.  vii,  fig.  7.— Davis,  Joum.  N.  Y. 
Ent.  Soc.,  Ill,  1895,  p.  142.— Blatchley,  Orth.  Ind.,  1897,  p.  23.— Lugger, 
Orth.  Minn.,  1898,  p.  245,  fig.  160:— Smith,  Ins.  N.  J.,  1900,  p.  162.— Hkn- 
sHAWpPByche,  IX,  1900,  p.  119.— Kirby,  Syn.  Cat.  Orth.,  II,  1906^j^r)MJ-^ 

«Ent.  News,  XVI,  1900,  pp.  201-202. 
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Fig.  27.~Atlanticuh  PACHYMERre.    Adult  male. 


I'terolejm  pachywerus  Ball,  Proc.  Iowa  Acad.  Sci.,  IV,  1897,  p.  237. 
Declinuf  deroguUis  Walker,  Cat.  Derm.  Salt.  Orth.  Brit.  Mas.,  II,  1869,  p.  260. 
Engonimpis  Macea  Scudder,  Cat.  Orth.  U.  vS.,  Append.,  1900,  p.  96.— Kirby, 
*  Syn.  Cat.  Orth.,  II,  1906,  p.  181. 

DeMTiptloiu — Of  the  same  general  color  and  appearance  a«  ^1.  dor- 
saliH^  but  the  posterior  femora  are  usually'  less  than  two  times  as  long  as 

the  pronotum,  i-arely  twice 
as  long,  or  a  little  more 
(fig.  27),  and  the  ovipositor  is 
generally  longer  than  the 
posterior  femora  i-ather  than 
shorter,  as  in  cUn^salis,  The 
posterior  margin  of  the  pro- 
notimi  is  usuall}'  less  rounded 
than  in  dorsalh^  sometimes 
subtruncate.  The  elytra  of 
the  males  are  better  developed,  as  a  rule,  than  those  of  dorsalls^  pro- 
jecting beyond  the  pronotum  a  distance  equal  to  or  greater  than  the 
anterior  width  of  the  pronotal  disk.  The  cerci  of  the  male  are  similar 
to  those  of  dorsalh^  except  that  the  inner  tooth  is  less  remote  from  the 
apex,  that  portion  of  the  circus  beyond  the  tooth  being  scarcely  more 
than  two  times  as  long  as  the  basal  breadth.     (See  fig.  30.) 

Measureinents. — Length,  pronotum,  male,  8.5-11  mm.,  female,  8-10; 
posterior  femora,  male,  15-18,  female,  16-22;  ovipositor,  17-22;  width, 
pronotum  across  anterior  portion,  male,  3.25-3.75,  female,  3.75;  pro- 
notum across  posterior  portion,  male,  6-S,  female,  6.5-6.75. 
Type. — Cat.  No.  5734,  U.  S.  National  Museum. 
SpecimenH  examined. — National  Museum  material  from  Ohio,  Dis- 
trict of  Columl)ia,  Virginia,  Maryland,  Noi'th  Carolina,  Indiana,  and 
the  t\^pe   of  EiKjoniiH^piH   iestacea  presumably   from    Missouri;  also 
material     from     various 
localities  in  the  collections 
of  Scudder,  Brunner,  and 
Morse. 

This  species  does  not 
usually  extend  as  far 
south  as  difrscdls^  the 
southern  limit,  so  far  as 
recorded,  being  North 
Carolina,  but  is  found  as 
far  north  as  Canada.^  It  has  Deen  recorded  from  the  Mammoth  Cave 
in  Kentucky,  but  probably  erroneously  so,  as  it  is  not  a  cave  species. 
The  type  of  KngimiaHpiH  teHtacea.,  as  stated  in  Scudder's  original 

«  Blatc'hley,  in  A  Nature  Wooing  by  the  Sea,  records  it  from  Florida,  the  record 
iK'ing  based  upon  nymphs.  These  immature  specimens  may  belong  to  anotlier 
siKJcies. 


Fig,  28.— ENGONIA8PIS  testacea?-   Type  specimens  (dotted 

PORTIONS  RESTORED). 
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Fl(».  29.— ENGONIA8PI8,  SPECira. 
FIGURE  OF  TYPE  FROM  DRAWING 
8KNT  TO  ME  BY  BRUNNEK.  (RE- 
DUCED ONE-HALF.) 


description,  is  without  the  tip  of  the  abdomen,  but  it  is  certainly  a 
female,  as  shown  by  the  absence  of  wings,  fig.  28.  It  agrees  in  every 
particular,  including  the  prosternal  spines,  with  female  specimens 
of  authentic  ^1.  pachymerus^  and  I  feel  perfectly  safe  in  establish- 
ing its  synonomy  with  that  species.  Being  the  type  of  Engoniaspis, 
the  onl}^  described  species,  it  makes  that  genus  a  synonj'ra  of  Atlaiiticus. 
Fig.  29  shows  the  insect  upon  which  Brunner  established  the  genus 
Fngoniaspis.     In  his  letter  inclosing  this  drawing  Brunner  writes: 

Of  Engoniaspu  I  possess  but  two  females.  I  send  you  a  drawing.  The  thorns  of 
the  prostemum  are  poiute<i.     The  color  of  the  animal  is  brown. 

The  figure  shows  the  straight  ovipositor 
and  general  appearance  of  2y(icfiy7nermt.  The 
imperfect  type  of  Scudder's  7?.  teatacea  is 
shown  in  fig.  28. 

Like  its  congener  this  species  is  active  by 
day  as  well  as  by  night.  I  have  taken  the 
adult  male  in  early  September  on  Plummer's 
Island,  Maryland,  hopping  about  in  open 
woods  in  the  early  afternoon.  The  young 
hatch  early  in  the  spring,  in  March  or  early 
April  in  the  vicinity  of  Washington,  and,  like  the  young  of  dorsalis^ 
are  more  active  leapers  than  when  matured.  William  Davis  has  an 
interesting  account  of  this  species  in  the  Canadian  Entomologist  for 
1893.  He  found  the  males  stridulating  in  some  numbers  in  a  swampy 
meadow  on  Staten  Island,  New  York.  It  was  June  26,  on  a  sunny 
afternoon.  One  male  specimen  was  captured,  sitting  unconcealed  on  a 
dry  dead  leaf  of  swamp  grass,  and  placed  in  a  cage  in 
Mr.  Davis's  room.  Here  it  sang  with  unabated  zeal 
until  the  first  of  August,  when  his  song  grew  less  in 
volume  until  finally  he  died  on  the  tenth  or  eleventh  of 
September.  The  song  is  described  as  resembling  some- 
what that  of  Orch^Ilmurii  vuhjare  with  the  preliminary 
''zip,  zip"  omitted.  "It  was,"  says  Mr.  Davis,  "a 
continuous  'zeee,'  with  an  occasional  short  'ik,'  caused 
by  the  insect  getting  its  wing-covers  ready  for  action 
after  a  period  of  silence."  This  specimen  grew  quite 
tame^  following  the  hand  for  fruit,  with  which  it  was  liberally  sup- 
plie<l,  but  at  times  took  unnecessary  fright  and  bumped  its  head  against 
its  prison  walls  in  a  most  insane  fashion.  He  did  not  usually  hide  at 
all  but  sat  on  a  leaf  in  his  prison,  waving  his  long  antenna?. 

Beutenmiiller  records  this  species  as  occurring  in  New  York  in  dry 
places,  especially  along  hillsides,  from  the  middle  of  June  to  late  Sep- 
tember. The  adults  are  unable  to  leap  more  than  a  few  inches, 
especially  the  males,  which  usually  have  the  posterior  legs  very  short, 
often  scarcely  a  third  longer  than  the  pronotum. 


Fig.  30.— Atlanti- 

CV»  PACHYME- 
BU8.  CEBCTS  op 
ADULT  MALE. 
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Future  investigations  may  prove  jmchyjneims  to  be  a  variety  of 
cUfTsalls^  but  at  the  present  state  of  our  knowledge  it  can  scarcely  be 
considered  other  than  as  a  distinct  species.  There  is  much  variation 
in  the  development  of  the  elytra  and  some  in  the  relative  length 
of  the  posterior  femora.  Rarely  some  females  have  the  ovipositor 
distinctly  curved  upward,  but  usually  it  is  straight  or  even  slightly 
curved  downward. 

ATLANTICUS  QIBBOSUS  Scudder. 

AtlarUicas  gihbo8u»  Scudder,  Can.  Ent.,  XXVI,  1894,  p.  180;  Cat  Orth.  U.  S., 
1900, p.  75.— Rehn,  Proc.  Acad.  Nat  Sci.  Philad.,  1904,  (1905),  p.  797.— Kibby, 
Syn.  Cat  Orth.,  II,  1906,  p.  181. 

Descrlptioj}, — Head  moderately  large,  not  swollen  nor  deeply 
inserted  into  the  pronotum;  fastigium  broad,  rounded,  not  sulcate, 
broader  than  the  first  segment  of  the  antenna.  Eyes  moderate,  not 
prominent;  antenna?  slender,  basally  enlarged.  Pronotum  large  and 
produced  posteriorly  over  the  base  of  the  wings  more  than  usual  in 
the  other  members  of  the  genus,  completely  covering  the  wings  in 
both  sexes,  lateral  lobes  but  moderately  deep,  almost  vertical,  posteri- 
ori}^ broadl}"  sinuate;  lateral  carinse  prominent  but  less  acute  than  in 
the  other  species  of  the  genus,  converging  on  the  anterior  fourth  and 
from  there  backward  diverging  and,  rounded  outward, 
making  the  disk  of  the  metazona  very  elongate-ovate, 
posteriorly  well  rounded,  nearly  semicircular;  median 
carina  absent  or  barely  indicated  on  the  posterior 
margin  of  the  disk;  pronotal  disk  broadly  convex, 
without  transverse  sulci,  the  anterior  margin  trun- 
oiBBosi'H.  TIP  OF  catc;  prosternal  spines  elongate  and  moderately  acute. 
ABDOMEN  OK  MALE  Abdomen  heavy,  not  or  very  slightly  carinate  above. 
Elytra  and  wings  of  l)oth  sexes  concealed  beneath  tlie 
pronotum.  Legs  moderately  stout;  posterior  femoia  much  swollen 
on  the  basal  half  or  a  little  more,  genicular  lobes  well  developed, 
forming  close-lying  lamina?,  or  flattened  spines;  anterior  tibiae  armed 
above  on  the  outer  margin  only  with  three  spines;  intermediate  tibise 
spined  above  on  both  margins  and  the  posterior  ones  armed  with  a 
double  row  of  small  equal  closely'  set  spines  above  on  the  apical  two- 
thirds  and  below  with  a  few  small  scattered  spines  on  the  median  line 
only.  Oirci  of  the  female  simple,  conical,  about  four  times  as  long  as 
the  l)asal  width,  of  the  male  long  and  moderatel}'  stout,  apically 
slender,  curved  inward  and  then  upward  quite  strongly,  near  the  base 
on  the  inner  side  armed  with  a  long  incurved  tooth  two  times  as  long 
as  the  width  of  thecerciat  that  point  (fig.  31);  last  abdominal  segment 
rectangularh'  incised;  ovipositor  about  one-fifth  shorter  than  the 
posterior  femora  and  straight.  Digitized  by  GoOglc 
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General  color  a  light  yellowish,  quite  uniform  except  the  lateral 
lobes  of  the  pronotum,  which  are  black  on  the  upper  half  for  the  entire 
length. 

Measuremmts. — Liength,  pronotum,  male  and  female,  14  mm. ;  posJ- 
terior  femora,  male,  32,  female,  30;  ovipositor,  24;  cerei,  male,  3.5-4.6, 
female,  2.5:  width,  pronotum  at  widest  point,  male  and  female,  8;  pos- 
terior femora  at  widest  point,  male  and  female,  7,  at  narrowest  point, 
male  and  female,  1.5. 

T(/pe. — In  the  Museum  of  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

Specimens  examined. — Four  adult  and  two  immature  specimens 
from  Florida  and  one  male  and  two  females  from  North  Carolina. 

The  Scudder  collection  contains  five  specimens,  two  male  nymphs 
from  Florida  and  one  male  and  two  female  adults  from  North  Caro- 
lina. The  above  description  was  drawn  up  from  the  adults  from 
North  Carolina.  The  U.  S.  National  Museum  is  indebted  to  the  liber- 
ality^  of  Professor  Bruner  for  an  adult  male  specimen  of  this  species 
from  Lake  City,  Florida. 

This  large  southern  species  is  a  very  noticeable  form.  The  large 
and  posteriorly  rounded  pronotum  will  serve  to  readily  separate  it 
from  the  other  members  of  the  genus.  It  superficially  resembles  the 
European  Thyreonotiis  corsicua^  but  is  not  structurally  allied  to  that 
species. 

Immature  individuals  of  this  species  were  found  by  Mr.  Rehn  quite 
plentiful  in  southern  Georgia.  They  were  found  in  pine  woods  in 
March  and  April,  probably  maturing  about  July. 

APOTE  Scudder. 

Drymaduea  S<:udder  (not  Stein),  Can.  Ent.,  XXVI,  1894,  pp.  178-180. 
ApoU  Scudder,  Can.  Ent,  XXIX,  1897,  p.  73.— Kirby,  Syn.  Cat.  Orth.,  II,  1906, 
p.  182. 

Description, — Head  medium  in  size;  eyes  large  and  moderatel}'^ 
prominent;  vertex  about  one-fourth  as  broad  as  the  interoeular  space. 
Pronotum  long  and  narrow,  posteriorly  well  produced  over  the  base 
of  the  abdomen;  disk  rounded  anteriorly  and  tectate  posteriori}^  the 
anterior  margin  truncate,  the  posterior  margin  semicircularly  rounded; 
lateral  lobes  longer  than  high,  the  posterior  margin  slightly  sinuate; 
lateral  and  median  carinas  absent  on  the  anterior  portion  of  the  prono- 
tum, posteriorly  present,  the  former  parallel  and  blunt,  the  latter  low 
but  fairly  sharp;  prosternum  armed  with  a  pair  of  long  sharp  spines. 
Wings  short  but  equally  developed  in  both  sexes,  convex,  overlapping 
above  and  projecting  beyond  the  pronotum  a  distance  less  than  the 
length  of  the  pronotum.  Legs  stout;  posterior  femora  short,  less  than 
two  times  as  long  as  the  pronotum,  abruptly  and  considerably  swollen 
on  the  basal  half,  or  slightly  more;  anterior  tibisB  armed  above  on  the 
outer  margin  only  with  three  spines;  all  the  femora  armed  beneath  on 
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both  margins  with  small  blunt  spines,  usually  minute  and, fewer  in 
number  on  the  inner  margin.  Subgenital  plate  apically  triangularh' 
incised  in  the  male,  terminated  by  a  pair  of  short  blunt  unartieulate 
styles,  of  the  female  less  distinctly  incised  and  without  terminal  styles; 
Hupraanal  plate  short  and  triangular  in  both  sexes;  cerci  of  the  female 
short,  conical,  simple;  of  the  male  longer,  cylindrical  in  the  basal 
three-fourths,  on  the  inner  side  furnished  with  a  pointed  projection 
(fig.  33);  ovipositor  more  than  two  times  as  long  as  the  pronotum  and 
quite  strongly  curved  downward. 

Ti/pe. — AjHjte  notahills  Scudder. 

This  genus  is  allied  to  the  European  genus  Drymadusa^  but  diffei-s 
in  several  particulars,  more  especially  in  the  short  posterior  femora, 
less  distinct  humei'al  sinus,  and  the  less  distinct  carina?  on  the  posterior 
portion  of  the  pronotum.     But  one  species  is  known. 

APOTE  NOTABILIS  Scudder. 

Drymadusa  sp.  Scudder,  Can.  Ent.,  XXVI,  1894,  p.  180. 

Apote  nolabUis  ScrDDER,  Can.  Ent.,  XXIX,  1897,  p.  73;  Cat.  Orth.  U.  8.,  1900, 
p.  76.— KiRBY,  8yn.  Cat.  Orth.,  II,  1906,  p.  182. 

IM^crijjtio/i,—  Head  moderately  large  and  prominent,  barely  broader 
than  the  anterior  portion  of  the  pronotum,  into  which  it  is  inserted 


Fir..  32.— Ai»oTE  NOTABILIS.    Adult  ff.m.\lk. 

quite  deeply;  vertex  considerably  broader  than  the  basal  segment  of 
the  antenna,  but  scarcely  more  than  one-fourrii  as  broad  as  the  inter- 
ocular  space;  front  broadly  rounded;  eyes  large  and  prominent,  nearly 
round;  antennie  long  and  slender,  the  basal  segment  broad  and  flat- 
tened. Pronotum  large,  elongate,  narrow,  posteriorly  pi-oduced  over 
the  base  of  the  abdomen;  lateral  lobes  well  developed,  somewhat 
longer  than  high,  the  posterior  margin  nearl}'  straight,  the  humeral 
sinus  being  feeble,  but  distinct;  disk  rounded  and  without  carinre  on 
the  anterior  half  or  three-fourths,  or  very  slightly  indicat<ed;  behind 
that  portion,  and  set  off  by  a  shallow  transverse  furrow,  there  is  a 


NO.  i.m  THE  DELTICTX.E  OF  NORTH  AMERICA— CA  UDELL.  329 


I 


distinct  and  fairl}'  sharp  median  carina,  on  each  side  of  which  the  disk 
is  flat  and  slanting  to  the  distinct  but  ver}'  hhint  lateral  carinas;  the 
disk  is  no  broader  at  one  point  than  another,  and  has  a  second  trans- 
verse sulcus  near  the  anterior  border,  and  just  anterior  of  the  post- 
median  transverse  furrow  it  is  marked  with  a  V-shaped  depression,  the 
apex  directed  backwards  and  nearly  touching  the  transverse  depres- 
sion; prosternal  spines  long,  erect,  sharp.  Legs  and  wings  as 
described  under  the  genus,  the  el}' tra  narrowly  rounded  at  the  apex. 
Abdomen  large  and  plump,"  sometimes  obscurely 
carinate  above.  Cerci  of  the  female  simple,  conical, 
about  four  times  as  long  as  the  basal  width,  of  the 
male  more  than  four  times  as  long  as  the  basal  width, 
and  on  the  inner  side  toward  the  tip  armed  with  a 
moderately  slender  sharp-pointed  tooth,  with  the  bius.  CERms  of 
upper  edge  meeting  the  terminal  part  of  the  cercus  *'^^'*'- 
a;t  an  angle  (fig.  33),  or  a  less  slender  tooth  with  the  upper  edge  in  a 
line  with  the  tip  of  the  cercus  (fig.  34);  ovijK)sitor  longer  than  the 
posterior  femora,  curved  distinctly  downward  and  slightly  narrowed 
medially,  the  tip  sharp  and  unarmed.     (See  fig.  32.) 

Color,  brown,  marked  with  ash-gray;  head,  dark  brown  above,  merg- 
ing into  yellow  on  the  face  and  below;  antennte  yellowish  at  the  base, 
apically    becoming   darker;    pronotum    brownish    above,    sometimes 
V  y  varied  with  pale  yellowish,  the  posterior  margin  of 

ta  the  lateral  lobes  also  sometimes  margined  with  yellow. 

WL  Wings  brownish,  with  black  veins;  abdomen  brown, 

mw  with  pallid  subdorsal  lines  and  more  or  less  mottled 

^  on  the  sides  with  the  same  color,   below  3'ellowish; 

TA B i~L  iT"var!    pleu'a  below  the  wings  piceous  with  a  pale  l)order 
ROBi'8TA.  CERCI8    below.     Legs  yellowish,  the  outer  face  of  the  posterior 
femora   usually  more  or  less   infuscated;   ovipositor 
yellow  with  the  tip  margined  with  black. 

MeasurementH, — Length,  pronotum,  male,  10-13.5  mm.,  female, 
10-13;  elytra,  male,  6-7,  female,  5-6;  posterior  femora,  male,  18-22, 
female,  19.5-22;  cerci,  male,  2.75-3,  female,  1.75;  ovipositor,  23-29; 
width,  pronotum  at  posterior  border,  male  and  female,  5.5-7;  pos- 
terior femora  on  basal  half,  male  and  female,  4-5,  on  apical  half,  male 
and  female,  1.25-1.75. 

Type, — In  the  Museum  of  Comparative  Zoology. 

Specimem  exmnlned:  Material  from  North  Dakota,  Oregon,  Wash- 
ington, and  Vancouver  Island,  British  Columbia. 

The  National  Museum  contains  one  male  and  two  females  from  the 
State  of  Washington,  Rockland,  July  4  (Fisher)  and  Pullman,  June  25 
(Piper),  and  one  female  from  Wellington,  British  Columbia  (Taylor). 
Two  male  and  one  female  specimens  were  also  sent  to  me  for  study  by 
the  Washington  Experiment  Station.     These  are  from  Pullman  an- 
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Washtucna,  no  dates  given.  Bruner's  material,  comprising  iSve  speci- 
mens, all  females,  from  Washington,  was  also  studied. 

Besides  the  type,  a  single  female  from  Dakota,  the  Museum  of  Com- 
parative Zoology  has  a  mature  p^r  labeled  as  having  been  taken  in 
Oregon  in  the  month  of  June.  This  male  has  an  intestinal  worm, 
Memus  sp.  protruding  at  least  eight  inches  from  the  tip  of  the  abdomen. 

The  dissimilarity  of  the  cerci  of  the  two  males  critically  studied  is 
indicative  of  two  distinct  forms.  The  form  with  cerci  like  fig.  34 
is  heavier  and  more  robust  in  both  sexes  and  the  posterior  femora 
seem  broader.  The  lower  margins  of  the  lateral  lobes  of  the  pronotum 
are  not  pallid,  as  seems  to  be  constantly  the  case  with  the  other  form, 
and  the  general  color  is  apparently  somewhat  lighter.  The  habitat  of 
the  two  forms  are  the  same,  however,  and  there  are  certain  tendencies 
toward  variation  which  make  it  seem  best  for  the  present  to  consider 
the  two  forms  varietal  leather  than  as  distinct  species.  I  therefore  pro- 
pose the  varietal  name  rcf}iista  for  the  heavier  form.  The  maximum 
of  the  above  measurements  are  from  this  variety. 

7V/?^.— Cat.  No.  10168  U.  S.  National  Museum. 

EREMOPEDES  Cockerell. 

Eremopedes  Scudder,  Can,  Ent.,  XXVI,  1894,  pp.  178,  181  (invalid,  no  described 
species  included);  Guide  Orth.  N.  A.,  1897,  p.  56  (invalid,  no  described 
species  included);  Cat.  Orth.  U.  S.,  1900,  pp.  78,  97;  Proc.  Davenp.  Acad. 
Nat.  Sci.,  IX,  1902,  p.  55.— Cockerell,  Ann.  Mag.  Nat.  Hist.  (7),  II,  1898, 
p.  323.— Caudell,  Can.  Ent.,  XXXIII,  1902,  p.  100.— Kirby,  Syn.  Cat 
Orth.,  II,  1906,  p.  192. 

Descrlptum, — Head  moderate  in  size;  veilex  narrow,  one-half,  or 
less,  as  broad  as  the  interocular  space  except  in  hrevicavda^  where  it  is 
nearly  as  wide.  Pronotum  moderately  large  and  well  produced  pos- 
teriorly, without  carinee,  or  with  mere  indications  of  lateral  carinas  on 
the  posterior  margin  in  one  species,  or  obscure  but  persistent  in  hrt^n- 
Cauda.  Lateral  lobes  of  the  pronotum  well  developed  except  in  a 
single  species.  Prosternum  typically  unarmed,  but  there  are  in  some 
species  a  pair  of  fairly  distinct  spines  present  in  some  specimens.  Wings 
wholly  concealed  in  the  female,  in  one  species  a  little  exposed;  in  the 
male  the  el^'traare  broad,  overlap  above,  and  project  somewhat  beyond 
the  pronotum.  Legs  moderately  slender,  the  posterior  femora  more 
than  two  times  as  long  as  the  pronotum  and  moderately  to  considerably 
swollen  on  the  basal  two-thirds;  anterior  tibiae  ai'med  above  on  the 
outer  margin  onl}^  with  three  spines.  Abdomen  moderately  large  and 
plump,  scarcely  carinate,  the  terminal  segment  deeply  cleft,  especially 
in  the  male  (fig.  37);  supraanal  plate  small,  triangular,  deeply  sulcate 
above  in  the  middle,  the  whole  nearly  hidden  beneath  the  last  abdomi- 
nal segment;  cerci  simple  in  the  female,  in  the  male  more  or  less  sinu- 
ate and  with  a  blunt  tooth-like  projection  on  the  inner  side;  ovipositor 
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curved  moderately  upward  and  somewhat  shorter  or  a  little  longer 
than  the  posterior  femora,  in  one  species  short  and^xibfalcate. 

Ti/pe. — Ereraopedes  scuddeid  Cockerell.     ^ 

This  genus  seems  to  naturally  unite  those  of  our  genera  of  Decticinae 
having  the  prosternum  unarmed  with  those  having  it  armed.  Some 
specimens  of  even  the  same  species  have  the  prosternum  wholly 
unarmed,  while  others  have  a  pair  of  short  but  moderately  distinct 
spines.  This  makes  some  species  almost  indistinguishable  from  cer- 
tain members  of  the  previous  genus,  StipaUn'.  Especially  is  this  true 
of  Eremapedes  hall!^  which  is  difficultly  sepamble  from  Stipator  ste- 
veiisoni^  except  by  the  cerci  of  the  males.  The  extreme  superficial 
resemblance  of  these  two  species  is  the  cause  of  a  queer  blunder  hav- 
ing been  made.** 

Erernapedes  is  very  closely  allied  to  Idiostatus^  but  presents  several 
points  of  difference.  The  females  of  Ereviapedes  generally  have  the 
ovipositor  more  strongly  curved  upward,  and  the  elytra  are  usually 
wholly  concealed  beneath  the  pronotum,  while  in  Idiostatus  they  are 
more  or  less  extended  beyond  the  pronotum.  The  elytra  of  the  males 
are  usually  shorter  in  Ereinopedes  and  the  lateral  carinse  of  the  pro- 
notum of  both  sexes  are  scarcely  indicated,  while  in  Idiostattis  they 
are  more  or  less  distinct,  especially  posteriorly.  The  prosternum,  so 
far  as  known,  is  never  armed  in  Idiostatus^  while  it  is  sometimes  in 
Erernopedes. 

Doctor  Scudder  proposed  the  genus  Erernopedes  in  the  year  1894, 
but  he  based  it  upon  an  undescribed  species,  thus  giving  it  no  stand- 
ing. The  first  species  described  under  the  genus  was  Cockerell's 
8cudderi^  and,  according  to  rules  covering  such  cases,  that  is  therefore 
the  type  of  the  genus.  Thus  the  genus  is  credited  to  Cockerell.  This 
view  is  the  opposite  of  that  formerly  held  by  me,  but  it  seems  the 
proper  one,  as  otherwise  many  changes  would  result,  such  as  the 
replacement  of  Atlaiiticus  Scudder  by  Engoniaspls  Brunner,  etc. 

There  are  five  species  of  Erernopedes.  They  occur  mostly  in  the 
southwestern  United  States  and  seem  to  be  nocturnal  in  habit,  hiding 
by  day  in  nooks,  under  bark,  etc.  The  species  are  separable  by  char- 
acters given  in  the  following  table,  given  for  convenience  in  two  parts, 
one  for  the  males  and  one  for  the  females: 

KEY   TO   THE   SPECIES   OF    EREMOPEDES — MALES. 

A.  Cerci  shaped  as  fig.  37,  projecting  almost  one-half  their  length  beyond  the  last 

abdominal  segment scudderi,  p.  333 

A''.  Cerci  shaped  as  figs.  36  and  38,  projecting  but  little  })eyond  the  last  abdominal 
segment 

B.  Smaller,  pronotum  6  mm.  or  less  in  length;  cerci  shaped  as  fig.  38 balH,  p.  335 

B\  Larger,  pronotum  more  than  6  mm.  in  length;  cerci  shaped  as  fig.  36. 

ephippiat(tj  p.  332 
The  males  of  hrevicauda  and  albofascuda  unknown.       q\]:\ze(\  byCjOOQlC 

a  See  diacuaBion  under  Erernopedes  balliy  p.  336. 
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KEY  TO   THE  8PK(:iE8   OF   EREMOPEDBS,   FEMALES. 

A.  Ovipositor  long,  more  than  two  times  as  long  aa  the  pronotum. 
B.  larger,  the  posterior  femora  19  mm.  or  more  in  length,  very  rarely  as  little  at» 
18  mm. 
C.  Ovipositor  as  long,  or  almost  as  long,  as  the  posterior  femora;  lateral  lobes 
of  the  pronotum  not  so  well  developed  as  in  the  alternating  category,  the 
posterior  sinus  less  distinct. 

D.  Color  variable  but  without  dorso-lateral  white  stripes,  .scudderi,  p.  H33 
jy.  Color  green,  conspicuously  marked  with  a  pair  of  dorso-lateral  white 

stripes  on  the  pronotum  and  abdomen alboffudaia,  p.  337 

C.  Ovipositor  usually  no  more  than  two-thinis  as  long  as  the  posterior  femora; 
lateral  lolies  of  the  pronotum  well  develo})ed,  the  posterior  slims  distinct. 

ephippiaia,  p.  332 

B''.  Smaller,  the  posterior  femora  not  over  18  mm.  in  length balli,  p.  335 

A''.  Ovipositor  short,  no  longer  than  the  pronotum brevicauday  p.  336 

EREMOPEDES  EPHIPPIATA  Scuddcr. 

Cacojyteris  ephippicUa  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  i>p. 

88,  91.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  193. 
Eremopedes  unicolar  Scudder,  Cat.  Orth.  U.  S.,  App.,  1900,  p.  97. — Caudbll,  Can, 

Ent.,  XXXIII,  1901,  p.  99;  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  807.— 

KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  192. 

Description. — Head  as  in  scudder!.     rronotuni  about  as  in  the  pre- 
ceding species,  except  that  the  lateral  lobes  are  well  developed  and  the 


Fl(i.  36.— EREMOPEDES  EPHIPPIATA.      ADULT  FEMALE. 

posterior  sinus  distinct.  Prosternum  unarmed,  or  armed  with  a  pair 
of  short  blunt  spines  rarely  quite  distinct  and  acute.  Legs  armed  as 
in  the  type  species,  but  the  posterior  femora  are  apparently  less  elon- 
gate. Abdomen  moderately  plump,  obscurely  carinate.  Wings  con- 
cealed in  the  female,  in  the  male  projecting  somewhat  beyond  the  pro- 
notum. Ovipositor  considerabl}^  shorter  than  the  posterior  femur; 
cerci  of  the  female  simple,  pointed,  of  the  male  triangular,  very  stout, 
shaped  as  shown  in  fig.  36. 

Color  generally  uniformly  brownish,  sometimes  yellowish,  the  outer 
face  of  the  posterior  femur  sometimes  with  an  elongate  black  streak; 
in  some  specimens  the  lateral  lobes  of  the  pronotum  are  dark  and  the 
lower  margins  yellowish,  and  some  specimens  have  the  pronotal  disk 
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yellowish,  while  in  others  it  is  nearly  coal  black.     The  disk  of  the 
el.ytra  of  the  male  is  infuscated. 

MeasuremenU. — Length,  pronotum,  male,  6.25-7.5  mm.,  female, 
6-5-8.5;  posterior  femora,  male,  17-20,  female,  17.5-26.5;  elytra, 
male,  2-2.5;  ovipositor,  16-19. 

Type, — Cat.  No.  5736,  U.  S.  National   Museum  (unlcolor  Scudder). 

Specimens  examined, — :The  unique  type  of  vnicolor{^g,  35),  a  female 
raerel}'^  labelled  "Arizona,"  an  adult  female  from  HoU  Springs, 
Arizona,  taken  b}"  Barber  on  June  22;  an  adult  male  from  Phoenix, 
Arizona  (Kunze);  a  couple  of  immature  females  from  Oracle,  Arizona, 
in  July  (Schwarz);  a  female  from  Douglas,  Arizona  (Snow);  and  a 
female  from  the  Huachuca  Mountains,  Arizona, 
August  18,  1903  (Oslar);  and  other  material  from 
Arizona  and  Mexico. 

Professor  Bruner  has  presented  the  National  Mu-  ^  „,  ^ 
scum  with  a  large  female  nj^mph  from  Huachuca  ephippiata.  cercts 
Mountains,  Arizona  (Kunze);  and  C.  Schaeffer  ^^  «^^e. 
donated  an  adult  pair  from  the  same  locality,  taken  by  himself  in 
August.  The  Academy  of  Natural  Sciences  of  Philadelphia,  has  a 
series  of  5  males  and  8  females  from  the  same  locality  taken  by  Doctor 
Skinner  in  August,  1905. 

The  unique  male  type  of  Scudder's  Ca^opteru  ephippiata  from 
Sonora,  Mexico,  has  been  examined.  It  is  quite  certainly  conspecific 
with  unicolor^  which  was  described  from  the  female.  Thus  it  replaces 
the  latter  name. 

This  species  is  variable  in  size  and  color.  Usually  it  is  brownish, 
but  sometimes  is  yellowish,  and  some  have  the  pronotum  yellow  above 
with  the  sides  brown,  resembling  somewhat  the  coloration  of  E, 
scuddeA  var.  hicohr^  and  still  others  have  the  pronotal  disk  almost 
picious. 

EREMOPEDES  SCUDDERI  Cockerell. 

Eremopedes  seiidderi  Cockerell,  Ann.  Mag.  Nat.   Hist.   (7),  II,  1898,  p.  323. — 

Scudder,  Cat.  Orth.  U.  vS.,  1900,  p.  78.— Caudell,  Can.  Ent.,  XXXIII,  1901, 

p.  101.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p,  192. 
Eremopedes  scudderi  var.  nridis  Cockerell,  Ann.  Mag.  Nat.  Hist.  (7),  II,  1898, 

p.  324.— Caudell,  Can.  Ent.,  XXXIII,   1901,  p.   101.— Kirby,  Syn.  Cat. 

Orth.,  II,  1906,  p.  192. 
Eremopedes  scudderi  var.  hicolor  Scudder  and  Cockerell,  Proc.  Davenp.  Acad. 

Sci.,  IX,  1902,  p.  54.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  192. 
Eremopedes  popeana  Scudder  and  Cockerell,  Proc.  Davenp.  Acad.  Sci.,  IX,  1902, 

p.  54.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  192. 

Description. — Head  moderate  in  size,  scared}^  prominent,  quite 
deeply  inserted  into  the  pronotum;  fastigium  narrow,  no  more  than 
one-third  as  broad  as  the  interocular  space,  the  sides  concave.  Eyes 
medium  in  size  and  rounded,  moderateh"  prominent.  Antenna? 
slender,  the  basal  segment  as  broad  as  the  fastigium.     Pronotum  of 
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SCUDDERI.    CERCUSOF 
MALE. 


medium  size,  considerably  produced  posteriorly,  the  lateral  lobes 
poorly  developed,  and  the  posterior  margin  very  slightly  sinuate;  pro- 
notal  disk  evenly  rounded,  without  indication  of  median  or  lateral 
carinas,  truncate  anteriorly,  posteriorly  subtruncate  or  very  broadly 
rounded.  Prosternura  unarmed  or  armed  with  a  pair  of  short  blunt 
spines.  Legs  long  and  slender,  the  posterior  femora 
more  than  three  times,  or  about  three  times,  as  long 
as  the  pronotum,  armed  below  in  the  apical  half  on 
the  inner  carina  with  a  few  short  stout  sharp  spines; 
anterior  tibiae  armed  above  on  the  outer  side  only 
with  three  spines.  Wings  lateral  and  wholly  con- 
cealed in  the  female,  in  the  male  overlapping  above 
and  projecting  slightly  beyond  the  pronotum. 
Abdomen  usually  somewhat  compressed  and  carinate 
Fig.  37.-EREMoPEDEa  above,  the  last  dorsal  segment  deeply  cleft  in  both 
sexes;  cerci  simple  in  the  female,  in  the  male  shaped 
as  fig.  37,  projecting  about  half  their  length  beyond 
the  last  aMominal  segment;  ovipositor  long,  as  long  or  a  little  longer 
than  the  posterior  femora. 

Color  obscure  brownish,  unif  orml}-  green  or  brownish,  with  a  broad 
ocherous  band  above. 

MeasureinenU, — Length,  pronotum,  male,  6.25-7.25  mm.,  female, 
5.5-7.5;  posterior  femora,  male,  20,  female,  18-24;  cerci,  male,  3; 
ovipositor,  17-24. 

7^'^6^— Cat.  Mos.  10173,  10174,  and  10175,  U.  S.  National  Museum. 
SpecirnemH  eifamined, — Material  in  various  collections  from  Texas 
and  New  Mexico.  The  green  form  of  this  species  has  been  christened 
var.  viridh  by  Cockerel],  while  the  varietal  name  hicolor  has  been 
applied  by  Scudder  and  Cockerel  1  to  the  form  with  the  dorsum  marked 
with  ocherous.  The  National  Museum  contains  types  of  both  these 
varieties  as  well  as  of  the  typical  form;  viridhi  bears  the  type  No. 
10173,  while  that  of  hicolor  is  No.  10174.  The  types  of  both  varieties 
and  the  t3'pical  form  are  from  Mesilla,  New  Mexico.  Besides  the 
t^'pes,  the  National  Museum  contains  one  male,  one  female,  and  two 
n3^mphs  from  the  type  locality,  Cockerell,  July  and  August,  and  one 
adult  from  El  Paso,  Texas  (Dunn).  This  last  was  presented  by  Bruner. 
The  Scudder  collection  has  the  typical  form,  under  the  namej>o^^na, 
from  Texas. 

The  types  of  popeana  have  been  studied,  and  I  entertain  no  doubts 
regarding  its  synonymy  with  the  present  species.  Of  the  five  speci- 
mens in  the  Scudder  collection  labeled  as  types  of  pojyemia^  the  speci- 
men figured  has  the  longest  ovipositor,  and  none  of  the  other  four 
females  have  the  ovipositor  as  straight  as  the  figured  specimen.  No 
specific  characters  were  found  by  direct  comparison  of  types  to  satis- 
factorily separate  popeana  from  scudder!  ^  and  therefore  their  synonymy 
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seems  quite  ceiiain.  In  his  original  description  of  popeana  Scudder 
states  that  some  specimei\s,  at  least  in  the  female  and  on  one  side,  has 
one  or  two  spines  on  the  inner  carina  of  the  anterior  tibia  above.  This 
statement  was  made  by  reason  of  an  erroneous  observation  on  the 
part  of  the  describer— that  of  mistaking  the  middle  leg  of  the  right 
side  of  one  of  the  specimens  for  the  anterior  one.  These  two  legs 
were  twisted  across  each  other  at  the  base  in  such  a  manner  as  to  re- . 
quire  especial  care  to  notice  the  displacement. 

The  males  of  scudderi  very  much  resemble  those  of  Idiostatus 
^imuita.  The  types  were  taken  in  an  outhouse  at  Mesilla  Park,  New 
Mexico,  and,  as  stated  by  Cockerell,  are  probably  nocturnal.  One 
specimen  was  found  killed  by  a  centipede,  Scolopendra  heros. 

EREMOPBDES  BALLI  CaudeU. 

Eremopedea  baUi  Cavdkll,  Can.  Ent,  XXXIII,  1901,  p.  100  (part):  Proc.  U.  S. 
*Nat.  Mu8.,  XXVI,  1903,  p.  807  (part).— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  192. 

Description, — A  much  smaller  species  than  either  of  the  preceding 
ones.  Pronotum  with  well  developed  lateral  lobes,  the  posterior 
margin  moderately  sinuate,  the  disk,  more  rounded 
in  front  than  behind,  posteriorly  meeting  the  lateral 
lobes  a  little  abruptly,  there  forming  faint  indications 
of  lateral  carinte;  median  carina  not  indicated;  anterior 
margin  of  the  disk  truncate,  the  posterior  margin  trun-  ^»«  38.-eremope- 
cate  or  subtruncate.  Prostemum  unarmed  or  armed  cus  of  male. 
with  a  pair  of  tubercles  or  short  blunt  spines.  Legs 
long,  proportioned  about  as  in  the  preceding  species,  the  posterior 
femora  unarmed  below,  the  anterior  tibiae  armed  as  in  scudderi.  Wings 
concealed  in  the  female,  in  the  male  projecting  .somewhat  beyond  the 
pronotum.  Abdomen  scarcely  or  but  slightly  carinate,  moderately 
plump.  Cerci  of  the  male  as  shown  in  fig.  38,  projecting  but  little 
beyond  the  last  abdominal  segment.  Ovipositor  about  as  long  as  the 
posterior  femora. 

General  color  brownish,  lighter  below.  Head  dark  brown  above, 
paler  on  the  face  and  ventral  and  lateral  surfaces;  mandibles  reddish 
distally  with  black  teeth;  pronotum  dark  above,  pallid  below,  the 
lateral  lobes  usually  margined  below  with  pale  yellow  and  behind  on 
the  upper  portion,  just  below  the  obscurely  indicated  lateral  carina, 
narrowly  margined  with  black.  Legs  brownish,  the  posterior  femora 
black  at  the  apex  and  generally  with  one  or  two  longitudinal  black 
streaks  on  the  outer  face;  the  posterior  tibiie  are  black  basally  and 
the  elytra  of  the  males  are  blackish  with  yellowish  margins  and  the 
veins  also  yellowish. 

Measurements. — Length,  pronotum,  male  5-6  mm.,  female,  5-6.5; 
posterior  femora,  male,  15.5-17,  female,  16-18;  ovipositqfQ^tJfele 

Tjr^^.— Cat  No.  6150,  U.  S.  National  Museum. 
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Specimens  examined, — Six  males  and  two  females  from  Williams 
and  Flagstaff,  Arizona,  all  taken  by  Barber  and  Schwarz  in  July,  1901, 
and  several  adults  from  Baboquivaria  Mountains,  Arizona  (Snow). 

These  Williams  and  Flagstaff  specimens,  the  types,  and  the  name 
haiH  is  misleading,  as  the  specimens  taken  by  Mr.  Ball  and  myself  at 
Fort  Collins,  Colorado,  were  not  this  species  but  belongs  to  Sti/xif/rr 
stevensonL  The  specimens  before  me  when  the  original  description 
was  dmwn  up  comprised  the  specimens  here  described  as  well  as  those 
taken  by  Ball  and  myself  and  that  accounts  for  the  statement  that  the 
posterior  femora  are  armed  beneath  when  as  a  fact  they  are  mrelj^  if 
ever  so  armed.  The  omission  of  the  Arizona  habitat  from  the  original 
description  was  due  to  inadvertence  and  is  deplorable  inasmuch  as 
confusion  is  apt  to  exist  owing  to  the  unusual  circumstances.  This 
species  superficially  resembles  Stlpator  stenmrnml  so  closely  as  to 
make  their  confusion  excusable.  However,  the  cerci  of  the  male  will 
serve  for  their  easy  separation.  Some  of  the  largest  females  are  very' 
close  to  the  smallest  females  of  ephlj)phmta^  but  in  such  cases  associa- 
tion with  the  males  can  be  relied  upon  for  a  correct  determination. 

This  insect  is  probably  nocturnal  in  habits  though  little  is  known 
regarding  it.  The  types  were  taken  xxnder  bark.  If  it  is  nocturnal 
in  habit,  living  under  bark,  etc.,  in  the  daytime,  it  is  in  this  re.spect 
very  different  from  Stipator  sterii/iwuii  which  it  so  resembles  in  appear- 
ance. Professor  Snow  has  taken  halll  in  Arizona  in  the  Baboquivaria 
Mountains  in  which  the  ovipositor  is  several  millimeters  shorter  than 
usual,  measuring  but  1»S  mm. 

EREMOPEDES  BREVICAUDA,  new  species. 

Descrij)tiori. — Female.  Head  medium  in  size,  the  vertex  very  broad 
and  prominent,  nearly  as  broad  as  the  interocular  space,  broader  than 
the  width  of  one  of  the  eyes;  front  well  rounded.  Eyes  of  moderate 
size,  not  prominent,  nearly  round.  Pronotum  of  medium  size  and 
posteriorly  considerably  produced;  lateml  lobes  well  developed,  slant- 
ing, the  humeral  sinus  broad  and  shallow;  lateral  and  median  carinse 
very  broadly  rounded,  scarcely  noticea))le,  but  persistent,  the  former 
parallel;  pronotal  disk  broadly  convex  and  longitudinally  a  little 
bowed;  anteriorly  subtruncate,  posteriori}'  rounded.  The  pronotal 
disk  is  without  transverse  culci  but  has  an  obscure  crescent -shaped 
depression  in  the  center.  Prosternum  unarmed.  El^'tra  projecting 
very  slightly  beyond  the  posterior  margin  of  the  pronotum.  Legs 
moderately  stout;  all  the  femora  unarmed,  the  posterior  ones  much 
and  quite  abruptly  swollen  on  the  basal  three-fifths;  anterior  tibiie 
armed  above  on  the  outer  side  only  with  three  spines;  intermediate 
tibiae  armed  above  on  both  margins.  A  Women  moderately  plump 
and  dorsally  somewhat  carinate.  Cerci  round,  pointed,  about  three 
times  as  long  as  the  basal  width.  Ovipositor  (fig.  39)  very  short  and 
subfalcate,  not  as  long  as  the  pronotum. 
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General  color  reddish  yellow  brown.  Head  with  a  narrow  obscure 
brownish  stripe  extending  along  each  side  of«the  vertex  to  the  back  of 
the  head;  eyes  blackish.  Pronotum  with  the  lateral  lobes  slightly 
darker  than  the  disk,  narrowly  bordered  along  the  humeral  sinus  with 
light  yellowish.  Abdomen  slightly  inf  uscated  above  and  on  the  sides, 
marked  longitudinally  with  moderately  broad  yellowish  subdorsal 
stripes.  Ovipositor  black  at  the  tip,  the  sides  narrowly  yellowish  as 
is  also  the  base.  Tibiae  slightly  infuscated;  posterior  femora  longitu- 
dinally marked  on  the  outer  face  with  a  black  streak. 

3feasu7*enients. — Length,  pronotum,  7  mm.;  posterior  femora,  18; 
ovipositor,  6;  width,  pronotum  across  metazona,  3.5;  posterior  femora, 
across  widest  part,  4,  across  narrowest  point,  1;  ovipositor,  across 
middle,  1.75. 

Tyj}e. — In  the  collection  the  American  Museum  of  Natural  History, 
New  York  City. 

Specimens  examined, — The  type,  one  female,  Napa  County,  Califor- 
nia (H.  Edwards). 

This  is  a  veiy  interesting  little  species  and  is  placed  in  this  genus 


Fio.  39.— Eremopedes  brevicauda.    Adult  female. 

with  some  doubt.  The  persistent,  but  obscure,  lateral  carinse  of  the 
pronotum,  the  broad  vertex  and  the  very  short  ovipositor  are  indica- 
tive of  generic  distinctness,  but  until  the  other  sex  is  known,  it  is 
thought  best  to  place  it  here.  The  pronotal  carinee  are  very  obscure, 
but  are  made  more  apparent  by  reason  of  the  pronotal  disk  being 
slightly  lighter  in  color  than  that  of  the  lateral  lobes.  The  very  short 
ovipositor  is  unique  in  the  whole  group  as  represented  in  the  fauna 
covered  by  the  present  paper. 

For  the  loan  of   this   specimen  for  study  and   description   I  am 
indebted  to  Mr.  William  BeutenmuUer. 

EREMOPEDES  ALBOFASCIATA  Scudder  and  Cockerell. 

Plagiostira  cdbofasciala  Scuddek  and    Cockerell,   Proc.    Davenp.    Acad.    Nat. 

Sci.,  IX,  1902,  p.  55,  pi.  iii,  fig.  2.— Kirby,  Syn.  Cat.  Orth.,  Uy( 
Plagiostira  gracila  Rehn,  Publ.  Kans.  Acad.  Sci.,  1905,  p.  227. 
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Descf'iption. — Female.  Head  small,  not  prominent,  inserted  deeply 
into  the  pronotum;  vertex  moderatel}^  broad,  nearly  as  broad  as  the 
interocular  space;  front  nearly  straight,  broadly  convex.  Eyes  of 
moderate  size,  scarcely  prominent,  nearly  round,  slightly  flattened 
anteriorly.  Antenna^  slender,  more  than  two  times  as  long  as.  the 
body.  Pronotum  scarcely  produced  posteriorly  over  the  basal  seg- 
ment of  the  abdomen;  lateral  lobes  shallow,  not  more  than  one-half 
as  deep  as  long,  nearly  vertical  below,  above  rounded  into  the  disk 
without  indications  of  lateral  carinte  at  any  point;  humeral  sinus 
slight,  very  shallow  and  broad;  pronotal  disk  broadly  rounded  above, 
with  a  slight  but  distinct  transverse  sulcus  on  the  anterior  fifth;  pos- 
terior margin  broadly  and  shallowly  concave,  the 
anterior  margin  subtruncate,  very  slightly  eon- 
cave.  Legs  long  and  moderately  slender;  anterior 
coxal  spines  long  and  shaip;  posterior  femora 
moderately  heavy,  apically  parallel  for  a  little  more 
than  one-fourth  of  their  length,  armed  below  on 
the  inner  carina  only  with  a  few  small  stout  sharp 
black  spinules;  anterior  tibise  armed  above  on  the 
outer  margin  only  with  three  spines.  Elytra  con- 
cealed beneath  the  pronotum,  mere  lateral  pads, 
black  in  color  with  light  veins.  Abdomen  plump, 
not  carinate;  cerci  simple,  conical,  acute^,  about 
three  times  as  long  as  the  basal  width;  supraanal 
plate  small,  triangular,  entire;  last  abdominal  seg- 
ment mesially  incised  apically.  Ovipositor  slightly 
curved  upward,  longer  than  the  posterior  femora, 
the  tip  smooth. 
The  color  is  described  b}'  Soudder  as  follows: 

Apple  green,  conspicuously  markeil  with  a  pair  of  latero- 
dorsal  white  stripes,  edged  on  both  sides  with  dull  pink, 
running  from  behind  the  upper  edge  of  the  eyes  across  the 
prothorax  and  abdomen,  on  the  prothorax  converging  to 
the  anterior  sulcus  and  thereafter  subparallel  (marking  the 
position  of  the  lateral  carina*,  were  they  present)  on  the 
abdomen  parallel,  but  at  first  diverging  feebly  and  then 
converging  a  little  more;  the  lower  margin  of  the  lateral  lobes  of  the  pronotum 
edged  as  broadly  with  white,  the  white  margined  above  with  pink,  and  this  white 
stripe  continues  forward  upon  the  head  embracing  the  lower  margin  of  the  eye; 
the  vertical  sides  of  the  fastigium  are  white  basally,  edged  above  with  pink;  eyes 
yellow  with  a  large  dark  pur|)lish  patch;  antenme  with  the  basal  joints  green, 
beyond  luteons,  soon  passing  into  testaceous.  Legs  green,  the  fore  and  middle 
femora  faintly  infuscated.  Dorsal  scutes  of  abdomen  edged  posteriorly  and  infe 
riorly  with  white,  the  white  margined  within  with  pink.  Ovipositor  green,  becoming 
testaceous  apically. 

Measurements, — Length,  pronotum,  7  mm.;  anterior  femora,  8;  pos- 
terior femora,  27;  ovipositor,  29.  Width,  pronotum  at  the  posterior 
border,  5.5. 


Fig.  40.— Eremopedes 

ALBOFASriATA.  AlU'LT 
FEMALE  (AFTER  SC'UD- 
DER) . 
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Type. — In  theMusueraof  Comparative  Zoology,  Cambridge,  Massa- 
chusetts. 

Specimens  examined, — The  type  specimen  (fig.  40),  a  female  taken 
at  Mesilla  Park,  New  Mexico  by  Cockerell,  August  12,  on  Afriplex 
ca7iescen8^  in  the  Scudder  collection  at  Cambridge,  the  type  of  llehn's 
P.  gr<icil<i  from  Arizona  and  an.  apparently  full-grown  nymph  from 
Phoenix,  Arizona  (Kunze),  in  the  National  Museum. 

The  above-mentioned  immature  specimen  was  presented  by  Bruner. 
It  is  almost  exactly  like  the  type  of  Rehn's  P,  r/rac/Z*^*  which  was  kindly 
loaned  to  me  for  study  by  Professor  Snow  of  the  University  of  Kansas. 
After  examining  the  type  of  Rehn's  species  I  unhesitatingly  refer  it  to 
the  synonomy  under  the  present  species.  Aside  from  being  more  slen- 
der, due  doubtlessly  to  immaturity,  it  presents  no  chai*acters  of  suffi- 
cient systematic  value  to  warrant  its  recognition  as  a  distinct  species. 

STIPATOR  Rehn. 

Orc^«rticu«  Saussure,  Rev.  Mag.  Zool.,  XI,  1859,  p.  201  (not  of  Cabanis,  1851).— 
Scudder,  Guide  Orth.  N.  A.,  1897,  p.  55;  Cat.  Orth.  IJ.  S.,  1900,  p.  76. 

SUpcUor  Rehn,  Trans.  Amer.  Ent.  Soc,  XXVII,  1900,  p.  90;  Proc.  Acati.  Nat. 
Sci.,  Phjlad.,  1904  (1904),  p.  543.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  183. 

Description. — Head  of  moderate  size;  vertex  broad,  about  one-third 
as  broad  as  the  interocular  space.  Pronotum  large  and  posteriori}" 
moderately  produced,  rounded  above,  and  without  carinoe  or  with  bare 
tracer  on  the  posterior  portion,  where  the  disk  is  sometimes  slightly 
flattened;  lateral  lobes  well  developed;  presternum  armed  with  a  pair  of 
spines,  sometimes  short,  but  usually  long,  and  always  distinct.  Elytra 
of  the  female  lateral  and  not,  or  barely,  projecting  beyond  the  pro- 
notum, of  the  male  overlapping  above  and  projecting  beyond  the  pro- 
notum a  distance  equal  to  one-third  the  length  of  the  pronotum  or  less. 
Legs  moderately  stout,  the  posterior  femora  more  than  two  times  as 
long  as  the  pronotum  and  much  swollen  basall}^;  anterior  tibiae  armed 
alK)ve  on  the  outer  margin  only  with  three  spines  except  in  S,  atneri- 
canm  where  both  margins  are  sometimes  armed.  Supraanal  plate 
small,  rectangular  in  both  sexes;  cerci  round,  simple  in  the  female, 
in  the  male  armed  on  the  inner  side  with  a  large  tooth;  ovipositor 
curved  more  or  less  upward,  usually  quite  noticably  so,  and  varying 
in  length  from  scarcely  one-fourth  longer  to  nearly  three  times  longer 
than  the  pronotum. 

Type —  Orchesticus  americaniLs  Saussure. 

The  variation  in  the  armature  of  the  anterior  tibite  is  apparently 
confined  to  the  type  species,  none  others  examined  exhibiting  this 
peculiarit}'.  This  is  one  of  our  largest  genera,  and  the  species  is 
distributed  quite  widel}'  over  the  southern  and  western  United  States 
and  at  least  two  species  extend  into  Mexico.  The  species  range  in 
size  from  the  largest  to  the  smallest  of  our  Decticinro.     As  a  rule  they 
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are  quite  rare,  though  occasionally  some  species  are  not  uncommon  in 
ceiiiain  localities.  In  food  habits  they  are  probably  both  herbivorous 
and  carnivorous. 

Separate  tables  are  given  for  the  separation  of  the  two  sexes  of 
these  insects.  This  was  found  desirable  as  it  makes  easier  the  deter- 
mination of  the  species. 

KEY   TO  THE  SPECIES  OP  8TIPATOR — MALES. 

A.  Cereal  tooth  situated  much  beyond  the  middle  of  the  cercus,  as  thick,  or  almost 
as  thick,  and  as  long,  or  longer,  than  that  portion  of  the  cercus  beyond  it,  api- 
cally  rounded. 

B.  Size  lar^e,  pronotum  11-16  mm.  in  length americcmus,  p.  341 

B^.  Size  small,  pronotum  5-8  mm.  in  length. 
C.  Posterior  femora  longer,  armed  on  the  inner  inferior  carina  with  several  smaU 
but  distinct  spines;  prozona  nearly  as  convex  posteriorly  as  anteriorly  and 

the  posterior  border  well  rounded hrunerij  p.  343 

C''.  Posterior  femora  relatively  shorter,  inconspicuously  armed  on  the  inner 
inferior  carina  with  a  few  very  minute  spinules;  prozona  slightly 
flattened  posteriorly  and  the  posterior  margin  usually  more  truncate 

slevensonii,  p.  344 

A"".  Cereal  tooth  situated  about  the  middle  of  the  cercus,  not  as  thick  nor  nearly  as 
long  as  that  portion  of  the  cercus  beyond  it,  apically  acute. 
B.  Size  smaller,  pronotum  8-10  mm.  in  length. 
C.  Disk  of  the  pronotum  usually  no  lighter  in  color  than  the  upper  portions  of 
the  lateral  lobes  and  rounded,  the  lateral  carinas  not  indicated. 

D.  Antennae  usually  banded.     Body  more  robust .grandis  p.  347 

D\  Antennie  uniform  in  color.     Body  more  slender. 

grandis  var.  insiffniBf  p.  349 
C^.  Disk  of  the  pronotum  always  lighter  in  color  than  the  upper  portion  of  the 
lateral  lobes  and  slightly  flattened,  the  lateral  carinse  often  indicated. 

nigromarginata,  p.  346 
B'.  Size  large,  pronotum  11-13  mm.  in  length grandis,  p.  347 

KEY  TO   THE   SPECIES   OF  STIPATOR — FEMALBB. 

A.  J.<arge,  pronotum  11-16  mm.  in  length. 
B.  (ieneral  color  yellow ;  pronotum  usually  a  little  flattened  posteriorly  and  there 
with  a  trace  of  a  median  carina  on  each  side  of  w^hich  is  usually  a  broad 
fuscous  patc;h,  strongly  contrasted  with  the  general  color ;  ovipositor  rarely 

as  little  as  25  mm.  in  length americanv^f  p.  341 

B^.  General  color  brown  or  yellowish-brown ;  pronotum  not  flattened  posteriorly 
and  without  a  trace  of  median  carina  or  fuscous  patches ;  ovipositor  rarely 

over  25  mm.  in  length grandUy  p.  347 

A''.  Smaller,  pronotum  5-10  mm.  in  length. 
B.  Dorsal  surface  of  the  pronotum  and  the  upper  half  of  the  lateral  lobes  usually 
unicolorous ;  size  variable. 
C.  Posterior  femora  inconspicuously  spined  on  the  inner-inferior  carina  with  a 

few  very  minute  spinules et^'emoni%  p.  344 

C.  Posterior  femora  more  conspicuously  spined  on   the  inner-inferior  carina 
with  several  small  si)ine8. 
D.  Larger,  pronotum  9-10  mm.  in  length ;  posterior  femora  scarcely  infuscated 

mCBl^y-  Digitized  by  GOOQle 

E.  stouter ;  antennce  usually  banded fgrandis^  p.  347 

E^.  More  slender;  antermse  uniform  in  color graniisv^,  indgnis,  p.  349 


Ko.  1680.         THE  DECTICINJS  OF  NORTH  AMERICA-^CA  UDELL.  341 

jy.  Smaller,  pronotum  7-8  mm.  in  length ;  posterior  femora  deeply  infus- 

cated  apically bruneriy  p.  343 

B'^.  Pronotum  dorsally  light  yellowish,  always  lighter  colored  than  the  upper  half 
of  the  lateral  lobes,  which  are  infuscated  ;  size  medium,  pronotum  about 
8  or  9  mm.,  rarely  10  mm.  in  length. 
C.  Posterior  femora  slender,  more  than  five  times  an  long  as  the  basal  width ; 

lateral  lobes  well  developed,  fi&  44 nigromarginata,  p.  346 

Cy.  Posterior  femora  stout,  less  than  five  times  as  long  as  the  basal  width ; 
lateral  lobes  less  developed atdopUndes^  p.  350 

STIPATOR  AMERICANUS  Saussare. 

OrchesHcus  americanus  Saussurb,  Rev.  Mag.  Zool.,  XI,  1859,  p.  201;  Orth.  Nova. 

Amer.,  I,  1859,  p.  5.— Walker,  Cat.  Derm.  Salt.  Orth.  Brit.  Mus.,  II,  1869, 

p.  248.— ScuDDER,  Can.  Ent.,  XXVI,  1894,  pp.  180,  183;  Cat.  Orth.  U.  S., 

1900,  p.  76. 
Stipator  americanus  Rehn,  Trans.  Amer.  Ent.  Soc.,  XXVII,  1900,  p.  90. — Kirby, 

Syn.  Oat  Orth.,  II,  1906,  p.  183. 
Anabrus  haldemanii  Girard,  Marcy's  Expl.  Red  River,  1853,  p.  259,  pi.  xv,  figs. 

5-8;  1854,  p.  248,  pi.  xv,  figs.  5-8.— Walker,  Cat.  Derm.  Salt.  Orth.  Brit. 

Mus.,  II,  1869,  p.  239.— Thomas,  Ann.  Rept.  U.  S.  Geol.  Surv.  Terr.,  II, 

1871,  p.  265;  Can.  Ent,  XII,  1880,  p.  223;  Rep.  U.  S.  Ent  Comm.,  II,  1881, 

p.  259.— Glover,  111.  N.  A.  Ent,  Orth.,  1872,  pi.  vii,  fig.  16. 
PteroUpis  haldemanii  Thomas,  Ann.  Rept.   U.  S.  Geol.  Surv.  Terr.,  V,   1872, 

p.  441. 
Thyreonotus  haldemanii  Bruner,  Publ.  Nebr.  Acad.  Sci.,  Ill,  1893,  p.  31. 
Slipalor  haldemanii  Rehn,  Trans.  Amer.  Ent  Soc,  XXVII,  1900,  p.  90.— Kirby, 

Syn.  Cat  Orth.,  II,  1906,  p.  183. 
Thyreotwtus  cragxni  Brcner,  Bull.  Waehb.  Coll.,  I,  1885,  p.  129;  1886,  p.  196; 

Publ.  Nebr.  Acad.  Sci.,  Ill,  1893,  p.  31. 
Orchesticus  cragini  Scudder,  Can.  Ent,  XXVI,  1894,  pp.  180,  183;  Cat  Orth., 

U.  S.,  1900,  p.  76. 
Stipator  cragini  Rehn,  Trans.  Amer.  Ent.  Soc.,  XXVII,  1900,  p.  90. — Kirby, 

Syn.  Cat  Orth.,  II,  1906,  p.  183. 

Description, — Head  moderately  prominent,  no  broader  than  the 
front  of  the  pronotum,  into  which  it  is  quite  deeply  set;  fastigium 
one-third  as  broad  as  the  interocular  space,  scarcely  two  times  as 
broad  as  one  of  the  eyes;  front  but  little  convex;  eyes  medium  in 
size,  moderately  prominent,  nearly  round;  antennse  long  and  slender, 
much  longer  than  the  body.  Pronotum  large  and  posteriorly  much 
produced  over  the  base  of  the  abdomen;  lateral  lobes  well  developed, 
but  not  nearly  as  deep  as  long,  nearly  vertical,  the  posterior  margin 
strongly  sinuous;  lateral  and  median  carinse  wholly  absent  on  the  ante- 
rior portion  of  the  pronotum,  on  the  posterior  portion  indicated  moi'e 
or  less  plainly  behind  a  transverse  sulcus  that  crosses  the  disk  some- 
what behind  the  middle;  pronotal  disk  rounded  on  the  anterior  por- 
tion, behind  the  transverse  sulcus,  usually  somewhat  flattened,  the 
anterior  margin  truncate,  posterior  margin  semicircularly  rounded; 
prosternal  spines  moderately  long  and  slender.  Wings  lateral  and 
wholly  concealed  beneath  the  pronotum  in  the  female,  in  the  male 
much  overlapping  above  and  projecting  somewhat  beyond  the  pro- 
notum.    Legs  long  and  stout;  anterior  tibiae  armed  al:)ove  on  the  outer 
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margin  with  three  spines  and  on  the  inner  margin  with  one  or  two 
spines  or  unarmed;  posterior  femora  more  than  two  times  as  long  as 
the  pronotum  and  much  swollen  on  the  basal  two-thirds,  usually 
armed  on  the  apical  half  beneath,  on  the  inner  carina  with  a  number  of 
small  sharp  spinules,  but  sometimes  very  minute  or  wholly  absent. 
Abdomen  large  and  plump,  scarcely  carinate  above;  cerci  of  the  male 
about  four  times  as  long  as  the  basal  breadth,  bent  inward  on  the  apical 
third  and  on  the  curved  outer  margin  with  a  blunt  tooth  not  as  long 
as  the  circal  width  at  that  point  (fig.  42),  of  the  female  simple,  taper- 
ing to  a  sharp  point,  about  three  or  three  and  one-half  times  as  lon^ 
as  the  basal  width;  ovipositor  varying  from  one-sixth  shorter  to 
slightly  longer  than  the  posterior  femora,  nearly  straight  in  the  basal 
two-thirds,  apically  very  moderately  curved  upward. 


FKJS.  41.  42. — STIPATOR  AMERICANTS.      41.  ADUI.T  MALE.     42,  CERCl'S  OF  MALE. 

General  color  yellow,  the  tip  of  the  ovipositor  usually  infuscated, 
the  elytra  of  the  males  blackish,  with  yellow  outer  and  apical  margins; 
the  disk  of  the  pronotum  (fig.  41)  has  the  posterior  margin  black  and 
behind  the  transv^erse  sulcus  marked  on  either  side  of  the  median 
carina  with  a  broad  black  band,  usually  very  conspicuous,  seldom 
obscure,  and  very  rarely  indistinct  or  missing.  The  general  color  is 
sometimes  much  darker  than  usual,  but  usually  it  is  distincti}'  yellow. 

Mtaxifrtmentx. — Length,  pronotum,  male,  11-14 mm.,  female,  11-16; 
posterior  femora,  male,  24-eS2;  female,  26-39;  ovipositor,  25-32;  celx^i 
of  male,  3. 

Sjhdviens  examined. — A  large  number  of  specimens  of  both  sexes, 
both  adult  and  immature^  from  various  regions  in  the  middle  and 
southern  United  States. 
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Americanus  occurs  throughout  the  middle  and  southern  United  States 
from  Wyoming  and  Texas  and  east  to  Tennessee.  The  adults  appear 
as  early  as  May  in  Texas,  and  specimens  in  the  National  Museum  from 
Kansas  and  Colorado  are  labeled  as  having  been  taken  in  September. 
The  present  species  is  peculiar  in  having  the  anterior  tibice  armed  above 
sometimes  on  one  margin  only  andvsometimes  on  both  margins.  Such 
variability  is  unknown  in  any  other  member  of  the  genus.  Little  diffi- 
cult3^  will  be  found  in  the  identification  of  tJiis  large  insect.  The  size 
alone  at  once  separates  it  from  all  other  species  except  grandisBXiA  the 
color,  markings,  length  of  the  ovipositor  and  the  structure  of  the  cerci 
of  the  male  serve  to  easily  separate  it  from  that  species. 

The  insect  here  described  is  very  surely  the  americanus  of  Saussure. 
In  his  description  of  the  genus  OrcJuMicus  he  describes  the  pronotum 
a«  subcarinate,  and  this  is  the  only  species  of  the  genus  known  to  me  of 
which  this  is  true,  nor  has  any  other  of  our  species  of  Stipator  ^ot  ovi- 
positors long  enough  to  fit  the  measurements  given  by  Saussure  for 
ame7*ica7ui8.  The  synonomy  of  haldtinanil  and  ci'agini  with  this  species 
has  been  arrived  at  by  a  careful  study  of  descriptton&>and  illustrations, 
as  well  as  an  examination  of  types  of  cra^/?i/and-sp0cimens  of  haldeman  ii 
in  the  U.  S.  National  Museum. 

In  spite  of  the  somewhat  extended  bibliography  of  americanus  there 
is  nothing  published,  so  far  as  known  to  me,  bearing  upon  the  life 
history  or  habits. 

STIPATOR  BRUNERI,  new  species' 

Description, — Head  of  moderate  size,  not  promiftent,  quite  deeply 
inserted  into  the  pronotum;  fastigium  prominent,  one-third  as  broad 
as  the  interocular  space;  front  as  in  americanus.  Eyes  rounded,  mod- 
eratelj'^  prominent;  antennte  very  long  and  slender.  Pronotum  large 
and  much  produced  posteriorly;  lateral  lobes  well  developed,  slightly 
slanting  outwaid  and  quite  strongly  sinuous  behind;  lateral  and 
median  carinae  not  indicated  at  any  point,  the  pronotal  disk  smooth 
and  evenly  rounded,  without  transverse  sulce  or  with  a  very  incon- 
spicuous one;  anterior  margin  of  the  pronoUil  disk  truncate,  the  pos- 
terior margin  semicircularly  rounded:  prosternal  spines  distinct, 
usually  short  and  somewhat  blunt.  Wings  completely  concealed 
beneath  the  pronotum  in  the  female,  in  the  male  overlapping  dorsally 
and  projecting  very  little  bej^ond  the  pronotum;  anterior  tibiae  armed 
above  on  the  outer  margin  only  with  three  spines;  posterior  femora 
long  and  shaped  as  in  americanus.,  armed  below  on  the  inner  carina 
with  several  distinct  but  small  spines.  Abdomen  moderately  stout, 
scarcely  carinate;  cerci  of  the  male  scarcely  more  than  three  times 
as  long  as  the  basal  width  and  apically  forked,  the  outer  branch  blunt 
and  nearly  in  a  line  with  the  main  body  of  the  cercus  and  the  inner 
))ranch  at  a  right  angle  w^ith  it  and  sharp  pointed,  a  little  decurved. 
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very  similar  to  the  figure  of  the  cerci  of  the  next  species  (fig.  43). 
The  cerci  of  the  female  are  simple,  pointed,  about  three  times  as  long 
as  the  basal  width.  Ovipositor  short  and  heavy,  usually  but  little 
more  than  one-half  as  long  as  the  posterior  femora,  but  sometimes 
three-fourths  as  long  and  curved  upward. 

General  color  brownish,  sometimes  yellowish  brown;  tip  of  the 
ovipositor,  knees  of  the  posterior  femora  and  edge  of  the  posterior 
margin  of  the  pronotum  buckish  and  the  lower  and  posterior  margins 
of  the  pronotum  usually,  but  not  always,  yellowish,  much  lighter  than 
the  general  color. 

Measurements, — L#ength,  pronotum,  male,  7-8  mm.,  female,  7.5-8; 
posterior  femora,  male,  21-24,  female,  24-26;  cerci,  male,  about  1.5; 
ovipositor,  13-18. 

Type— C^t  No.  10169,  U.  S..  National  Museum. 

Mate?'ial  examined, — Five  males,  five  females,  Texas,  Types,  U.  S. 
National  Museum,  and  specimens  from  the  same  State  in  the  collections 
of  Scudder  and  Morse. 

Described  from  two  males  and  five  females  from  Texas  (Belfrage). 

The  Scudder  collection  contains  one  pair  from  the  same  collection, 
and  Professor  Morse  took  a  female  at  Quanah,  Texas,  on  August  21. 
This  specimen  has  the  ovipositor,  18  mm.  long,  4  mm.  more  than  the 
other  females  studied.     Otherwise  it  is  normal. 

The  longer  posterior  femora  with  the  more  distinct  ventral  spines 
and  the  usually  shorter  ovipositor  will  serve  to  separate  this  species 
with  considerable  certainty  from  its  nearer  allies. 

STIPATOR  STEVENSONII  Thomas. 

Anabrus  stevemmiii  TnoMASy  Proc.  Acad.  Nat.  Sci.  Phila.,  1870,  p.  75;  Ann.  Bept. 

TJ.  S.  Geol.  Surv.  Terr.,  II,  1871,  pp.  265,  266.— Glovbr,  111.  N,  A.  Ent, 

Orth.,  1874,  pi.  xviii,fig.  19. 
Pterolepis  stet^enaonii  Thomas,  Ann.  Kept.  U.  8.  Geol.  Surv.  Terr.,  V,  1872,  p.  441. 
Orchesticus  stevemonii  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  180,  183;  Cat  Orth. 

U.  S.,  1900,  p.  77. 
Stipator  sterensonii  Rehn,  Trans.  Amer.  Ent.  Soc,  XXVII,  1900,  p.  90.— Kirby, 

Syn.  Cat.  Orth.,  II,  1906,  p.  183. 
Anabrus  minutus  Thomas,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1870,  p.  75;  Ann.  Kept 

U.  S.  Geol.  Surv.  Terr.,  II,  1871,  pp.  266,  267.— Brunei*,  Publ.  Nebr.  Acad. 

Sci.,  Ill,  1893,  p.  31. 
Pterolepis  minvius  Thomas,  Ann.  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  1872,  p.441.— 

Glover,  111.  N.  A.  Ent.,  Orth.,  1872,  pi.  xi,  ^g.  17. 
Orchesticus  m'mutus  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  180,  183;  Cat.  Orth. 

IT.  S.,  1900,  pp.  76,  77. 
Stipator  minutus  Rehn,  Trans.  Amer.  Ent.  Soc.,  XXVII,  1900,  p.  90.— Kibby, 

Syn.  Gat.  Orth.,  II,  1906,  p.  183. 
Tfnjreonotusscudderi Brvner,  BuU.Washb.  Coll.,  1, 1885,  pp.  129, 130;  1886,  p.  196; 

Publ.  Nebr.  Acad.  Sci.,  Ill,  1893,  p.  31. 
Orchesticus  scudderi  Scudder,  Can.  Ent.,  XXVI,  1894,  pPjrlSO,  183;  Cat.  Ortli., 

U.  S.,'l900,  p.  77.  Digitized  by  LjOOglC 

Stipalor  scudderi  Rehn,  Trans.  Amer.   Ent.  Soc,  XXVII,  1900,  p.  90.— Kieby, 
Syn.  Cat.  Orth.,  II,  1906,  p.  183. 
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Description, — Head,  pronotum,  abdomen,  and  wings  as  in  the  pre- 
ceding species  except  that  the  posterior  margin  of  the  pronotal  disk 
is  less  rounded  than  in  bnmeri^  being  sometimes  almost  truncate.  Pro- 
sternal  spines  variable,  sometimes  short  and  blunt  and  sometimes  quite 
long  and  sharp.  Anterior  tibiae  armed  above  on  the  outer  margin 
onl}'^  with  three  spines,  very  mrely  with  four;  posterior  femora  some- 
what more  abruptly  swollen  basally  than  in  hruiieri^  and  the  inner  carina 
below  is  unarmed  or  aimed  with  but  a  few  very  inconspicuous  spinules, 
rarely  at  all  prominent;  cerci  shaped  as  in  hrunerij  those  of  the  male 
relatively  longer,  as  compared  with  the  basal  width  (fig.  43).  Ovi- 
positor more  slender  than  in  hrun^  and  generally  considerably 
longer,  being  from  about  two-thirds  as  long  to  fully  as  long  as  the  pos- 
terior femora. 

Color  as  described  under  the  preceding  species  and  similarly  variable. 

Measurements. — Length,  pronotum,  male,  5-6.5  mm.,  female,  5-7; 
posterior  femora,  male,  16-18,  female,  15-21;  cerci  of  male,  about  1.5; 
ovipositor,  14-18. 

7yj9^.— Cat.  No.  1106,  U.  S.  National  Museum. 

Specimens  examined, — Many  specimens  in  various  collections  from 
localities  from  South  Dakota  through  Nebraska,  Kansas,  and  Colorado 
to  New  Mexico.  A  male  in  the  collection  of  the  National  Museum  is 
labeled  "Florida,"  but  very  probably  erroneously  so. 

Superficially  this  species  resembles  very  closely  a  species  of  the 
genus  Eremx>pedes.^  I  have  taken  it  on  a  stony  hillside  in  Colorado, 
at  the  base  of  the  mountains,  actively  hopping  about  during  the  middle 
of  the  day.  They  are  adepts  at  eluding  capture,  their  color 
harmonizing  well  with  that  of  the  surrounding  grass  and  stones. 

The  synonymy  of  minutiis  and  stevensonii  seems 
very  certain.  The  type  of  stevensoni  seems  to  be 
lost,  but  the  figure  given  by  Glover  shows  no 
specific  diflferences  between  that  species  and 
minutus.  Glover's  figure  was  made  soon  after 
the  description  of  stevensoni^  and  as  he  always,  pio.  43.— stipatob  rteven- 
when  possible,  drew  from  authentic  specimens,       ^^"-  cebcub  and  last 
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conclusions  may  usually  be  based  upon  his  draw-  male. 
ings  with  considerable  certainty.  His  figure 
agrees  in  size  with  those  given  by  Thomas,  and  the  original  description 
fails  to  give  any  sufficient  character  for  {Separating  it  from  minutiis, 
A  careful  examination  of  the  original  descriptions  of  both  stevensoni 
and  minutus^  examination  of  the  figures  of  both  species  by  Glover 
and  a  study  of  the  types  of  ininutiis  and  a  series  of  additional  speci- 
mens of  that  species  leads  me  to  the  conclusion  that  there  is  but  one 
species  represented.  The  type  of  Bruner's  scudderi  has  been  seen  and 
found  to  belong  here.  *  Digitized  by  Google 

«See  discussiou  under  Eranopedes  haUi  on  p.  336. 
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STIPATOR  NIGROMARGINATA  Caudell. 


OrchexticiiH  nigromanjinala  Caudkll,  Trans.  Amer.  Ent.  Sc>c.,  XXVIII,  1902,  p.  89. 
Stijxitornh/nfmarf/iiiatuH  Kirby,  8yn.  Cat.  Orth.,  II,  1906,  p.  183. 

D(,scriptf'<m,—\evtex  moderately  broad,  about  one-half  as  broad  as 
the  interocular  space;  eyes  rounded,  anteriorly  truncate,  scarcely 
])roniinent.  Pronotum  well  produced  prosteriorly ;  lateral  lobes  longer 
than  deep,  the  posterior  margin  sinuate;  disk  very  slightly  flattened; 
lateral  carina?  very  slight]}^  indicated  but  more  noticeably  located  by 
the  abrupt  change  in  color  from  the  usually  light  colored  dorsum  to 
the  inf  uscated  upper  portion  of  the  lateml  lobes;  median  carina  not 
indicated.  Legs,  wings,  abdomen,  cerci,and  ovipositor  as  in  grandlsvAV, 
insigjiiH,  Color  varying  shades  of  brown  with  the  upper  part  of  the  late- 
ral lobes  of  the  pronotum  and  sides  of  the  abdomen  nearly  always  black, 
conspicuously  contrasted  with  the  top  of  the  pronotum  and  abdomen 
which  are  much  lighter  in  color.  This  lateral  infuscation  of  the  pro- 
notum and  alxlomen  extends  also  onto  the  head,  embracing  the  eyes  and 


Fig.  44.— STIPATOR  nigromarginatvs.    Adult  female. 

sides  of  the  fa^tigium.  The  antennae  are  uniformly  brown  or,  rarely, 
light  banded.  The  lateral  infuscation  of  the  sides  is  sometimes  more 
or  less  broken  and  the  disk  of  the  pronotum  is  sometimes,  but  rarely, 
dark,  not  so  distinctly  contrasted  with  the  sides. 

MemuremenU, — Length,  pronotum,  male,  7.5-8.5  mm.,  female,  8-10; 
posterior  femora,  male,  22.5-23,  female,  26-29;  ovipositor,  16-21.5; 
width,  posterior  femora  at  the  base,  male,  8.75,  female,  4.5. 

7///>'.— Cat  No.  6119,  U.  S.  National  Museum. 

SpeclnienH  cvanihied, — The  type,  a  single  female,  from  Texas  (Bel- 
f rage),  and  a  female  (fig.  44)  from  Perkins,  Oklahoma,  August  13,  and 
material  from  Kansas  and  Texas. 

In  June  and  August,  1904,  Prof.  F.  B.  Isely,  of  Wichita,  Kansas, 
sent  me  some  nymphs  from  Clearwater,  Kansas,  and  Barber  took 
nymphs  at  Brownsville,  Texas,  in  May.  In  the  Scudder  collection  are 
two  males  and  one  female  from  Lakin,  Kansas,  3,000  feet,  September 
1,  and  one  female  from  Texas  and  one  from  Georgia. 
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In  the  central  United  States  the  young  of  nigrmmirginata  probably 
issue  in  May  and  mature  in  July.  Professor  Isely  writes  me  that  the 
nymphs  make  no  attempt  to  escape  capture  by  leaping,  but  only  by 
running.  This  seems  almost  incredible  in  view  of  the  well-developed 
posterior  femora,  which  are  cei-tainly  better  fitted  for  leaping  than  for 
running. 

STIPATOR  NIGROMARGINATUS  var.  GRISEIS,  new  variety. 

Description. — Differing  quite  distinctly  from  the  typical  form  in 
being  light  gray  in  color.  The  dorsum  is  somewhat  lighter  than 
the  upper  part  of  the  lateral  lobes,  as  in  typical  specimens.  It-is  a 
good  color  form  and  is  worthy  of  a  varietal  name. 

MeasurefYients, — Length,  pronotum,  male,  7.5  mm.,  female,  8.5; 
posterior  femora,  male,  21,  female,  26;  ovipositor,  20;  width,  posterior 
femora  at  the  base,  male,  3.75,  female,  4.5. 

Type.—CvA..  No.  10171,  U.  S.  National  Museum. 

Specimens  examined, — One  male,  one  female,  Haigler,  Nebraska 
(Carriker),  and  other  specimens  in  the  Bruner  collection. 

STIPATOR  GRANDIS  Rehn. 

Stipator  grandis  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1904,  pp.  544,  545. — Kirby, 
Syn.  Cat.  Orth.,  II,  1906,  p.  183. 

Description. — Head  quite  large  and  prominent;  fastigium  promi- 
nent, about  as  broad  as  the  length  of  one  of  the  rounded  and  moder- 
ately prominent  eyes;  antennas  long  and  slender.  Pronotum  large, 
extending  well  back  over  the  base  of  the  abdomen;  lateral  lobes 
longer  than  high  and  moderately  slanting,  the  posterior  margin  mod- 
erateh^  sinuate;  carina  not  indicated,  neither  lateral  nor  median,  the 
disk  uniformly  rounded,  usually  slightly  broader  posteriorly;  pos- 
terior margin  semicircularly  rounded,  anterior  margin  tinincate. 
Prosternal  spines  long  and  sharp.  Wings  wholly  concealed  beneath 
the  pronotum  in  the  female,  in  the  male  projecting  slightly,  as  in  amerl- 
canus.  Anterior  tibiae  armed  above  on  the  outer  margin  only  with  three 
spines;  posterior  femora  more  than  two  times  as  long  as  the  pronotum 
and  much  swollen  on  the  ba.sal  three-fifths,  armed  beneath  on  the  inner 
carina  with  several  short,  sharp  black  spines;  anterior  femora  armed 
below  on  the  inner  carina  with  a  few  short  stout  black  spines,  the 
middle  femora  sometimes  with  one  or  two  similar  ones.  Abdomen 
moderately  heavy,  usually  more  slender  than  that  of  am^^icaiius  and 
scarcely  carinate.  Cerci  of  the  male  about  four  times  as  long  as  the 
basal  width,  and  furnished  on  the  inner  side  near  the  middle  with  a 
heavy  sharp  tooth  as  long  as  the  cereal  width  at  that  point,  like  that 
of  var.  insignia^  (fig.  45).  Cerci  of  the  female  simple,  acute,  and  about 
the  same  relative  length  as  those  of  the  male.     Ovipositor  variable  in 
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length,  varying  from  about  one-half  as  long  to  nearly  as  long  as  the 
posterior  feraora,  moderately  curved  upward. 

Color  varying  from  dark  to  light  brown,  the  antennae  ringed  with 
brown;  lateral  lobes  of  thepronotum  with  the  lower  borders  generally 
noticeably  lighter  in  color  than  the  rest;  sometimes  the  disk  of  the  pro- 
notum  is  much  lighter  than  the  upper  part  of  the  lateral  lobe,  while  in 
other  cases  the  ox)lor  is  quite  uniform.  One  specimen,  a  male  from 
Texas,  has  yellow  stripes  marking  the  sites  of  the  lateral  carinas  of  the 
pronotum  and  another,  from  Brownsville,  Texas,  has  the  disk  green. 
Tibial  spines  usually  black  at  the  base  and  the  short  spines  on  the 
femora  black. 

Mea&urments. — Length,  pronotum,  male,  9-13  mm.,  female,  10.5— 
13;  posterior  femora,  male,  26-35,  female,  32-37;  cercus,  male,  about 
3,  ovipositor,  15-29. 

Type. — In  the  Academy  of  Natural  Sciences,  Philadelphia. 

Speciynena  examined, — The  type  and  other  specimens  from  Mexico 
and  a  number  of  individuals  from  Texas. 

The  type,  a  single  female,  is  from  Alta  Mira,  Tamauiipas,  Mexico, 
taken  on  June  27,  by  M.  E.  Hoag.  The  National  Museum  contains 
two  pairs — a  female  from  Carrizo  Springs,  Texas,  August  28,  collected 
by  Dr.  A.  Wadgymar  in  1885,  a  male  from  Brownsville,  Texas,  taken 
by  C.  H.  T.  Townsend,  and  one  pair  taken  at  Brownsville,  Texas,  by 
C.  Schaeflfer. 

Besides  these  I  have  seen  specimens  in  the  Scudder  collection  from 
Eagle  Pass,  Texas,  Montelovey,  Mexico,  and  from  Texas  without 
definite  locality;  also  a  number  of  both  sexes  from  Texas,  in  the  col- 
lection of  the  Museum  of  Comparative  Zoology  in  Cambridge,  Mas- 
sachusetts, and  Bruner  has  specimens  from  Carrizo  Springs,  Texas. 
Othersare  in  the  Museumof  theBrooklynlnstituteof  Arts  and  Sciences, 
in  Brooklyn,  New  York.  Professor  Morse  has  taken  what  he 
says  is  this  species  in  Oklahoma.  Two  pairs  from  Brownsville,  Texas, 
taken  by  Schaeffer  are  much  below  the  average  in  size,  but  seem  to 
present  no  structural  differences.  The  size  as  represented  by  these 
four  specimens,  one  male  and  one  female  of  which  is  in  the  National 
Museum,  a  gift  from  the  collector,  are  as  follows: 

Length,  pronotum,  male,  9  mm.,  female,  10.5;  posterior  femora, 
male,  26-28,  female,  33;  ovipositor,  15-18. 

This  species  attains  the  largest  size  of  any  other  member  of  the 
genus  except  S,  americantcs.  From  aniericaiius  it  is  usually  separable 
with  but  little  difficulty  by  the  characters  given  in  the  table  of  species. 
The  color  is  quite  variable,  but  the  most  striking  variation  is  in  the 
length  of  the  ovipositor.  A  complete  gradation  from  the  shorter  to 
the  longer  ovipositor  exists,  the  following  lengths  represented  by  the 
series  examined:  15, 18, 19,  20,  21,  22,  23,  25,  29.  The  cerci  of  young 
males  have  the  inner  tooth  much  shortened. 
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STIPATOR  GRANDIS  var.  INSIGNIS,  new  variety. 

Description. — Head  medium  in  8ize,  not  prominent;  fastigium  broad, 
one-half  or  more  as  broad  as  the  interocular  space,  very  prominent. 
Eyes  medium,  not  prominent,  well  rounded.  Pronotum  very  narrow 
and  slender,  posteriorly  much  produced;  lateral  lobes  well  developed 
but  not  as  deep  as  long,  the  posterior  margin  strongly  sinuous;  carinse 
none;  pronotal  disk  evenly  rounded,  anteriorly  truncate,  posteriorly 
semicircularly  rounded,  no  transverse  sulci  noticeable.  Prosternal 
spines  well  developed.  Legs  long,  the  posterior  femora  much  but 
gradually  swollen  on  the  basal  three-fifths,  armed  below  on  the  inner 
carina  with  several  short  stout  shai-p  spines,  directed  backwards; 
anterior  tibiae  armed  above  on  the  outer  margin  only  with  three  long 
spines.  Wings  concealed  in  the  female,  in  the  male  the  elytra  overlap 
above  and  project  slightly  be^'^ond  the  pronotum.  Abdomen  long  and 
narrow,  scarcely  carinate  above;  cerci  in  the  male  round  and  armed 
on  the  inner  side  about  the  middle  with  a  large  sharp  tooth  as  long  as 
the  cereal  width  at  that  point  (fig.  45),  in  the  female  simple,  pointed; 
ovipositor  about  two-thirds  as  long  as  the  posterior  femora,  moderately 
stout  and  curved  upwards  in  the  apical  third. 

Color  brown,  usually  darker  at  the  tips  of  the  posterior  femora  and 
ovipositor;  disk  of  the  pronotum  and  the  upper  portions  of  the  lateral 
lobes  usually  unicolorous,  disk  of  the  elytra  of  the  male  black  with 
yellowish  borders;  lateral  lobes  of  the  pronotum  mar- 
gined below  with  yellowish;  antennse  uniformly  light 
brown  in  all  specimens  examined. 

Measurements. — Length,  pronotum,  male,  9-9.5  mm., 
female,  9-10;  posterior  femora,  male,  25-28,  female, 
27-31;  ovipositor,  16-20. 

Type. — Cat.  No.  10170,  U.  S.  National  Museum.  fig.  45.-stipator 

Specimens  examined. — One  male  and  three  females,  grandwvar.in- 
the  types,  from  Dallas,  Texas,  three  males  and  five  of  male. 
females  in  the  Scudder  collection,  all  from  the  type 
locality,  and  one  male  from  San  Antonio,  Texas,  June,  in  Professor 
Bruner's  collection ;  also  one  male  from  Kansas,  one  immature  speci- 
pien  from  Brownsville,  Texas  (Barber),  and  one  adult  female  from  the 
same  locality  (Snow),  in  the  National  Museum  collection. 

Occasionally  this  variety  has  the  sides  of  the  pronotum  black,  as  in 
nigroiruirginata^  to  which  species  this  is  quite  closely  related  in  many 
ways.  But  this  insect  is  surely  distinct  from  nigromarginata^  though 
the  diflferences  are  more  easih^  seen  than  described.  The  more  broadly 
rounded  pronotum  of  nigr<muirginata^  together  with  the  more  often 
blackened  lateral  lobes  of  the  pronotum,  will  usually  serve  to  separate 
it  from  this  insect,  Digitized  by  CiOOglc 
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STIPATOR  ATELOPLOIDES,  new  species. 

Description. — Female,  head  modei'ately  large  and  well  insei'ted  into 
the  pronotum;  vertex  prominent  and  narrow,  scarcely  one-half  a^ 
broad  as  one  of  the  eyes;  interocular  space  as  broad  as  one  of  the  eye^^; 
eyes  moderate  in  size  and  prominence,  slightly  longer  than  bi-oad. 
Pronotum  large  and  posteriorly  well  produced,  but  the  lateral  lobes 
are  poorly  developed,  being  so  shallow  as  to  give  the  insect  a  distinct 
resemblance  to  members  of  the  genus  Atdophis.  The  posterior  mar- 
gins of  the  lateral  lobes  are  scarcely  sinuous  and  the  lateral  and 
median  carina?  are  not  indicated.  Pronotal  disk  regularly  rounded, 
subtruncate  both  anteriorly  and  posteriorly,  not  much  broader  behind 
than  in  front,  marked  across  the  middle  of  the  anterior  half  by  a 
slight  transverse  sulcus.  Prosternum  armed  with  a  pair  of  short 
erect  spines.  Legs  stout;  posterior  femora  much  swollen  on  the 
basal  two-thirds,  armed  below  on  each  margin  with  a  few  short,  stout, 
black  spines;  anterior  tibiae  armed  above  on  the  outer  side  with  three 
spines;  middle  tibiie  armed  above  on  both  margins;  anterior  and  inter- 
mediate femora  armed  below  on  one  side  only  with  two  or  thre«  short, 
stout  spinules.  EWtra  and  wings  wholly  aborted.  Abdomen  plump, 
obscurely  carinate  above;  cerci  short  and  stout,  about  two  and  one- 
half  times  as  long  as  the  basal  width  and  tapering  to  a  point. 
Ovipositor  two-thirds  as  long  as  the  posterior  femora  and  curved 
moderately  upward.  General  color  pale  yellowish  with  the  spinules 
of  the  femora  black,  those  of  the  tibite  black  at  the  base  and  at  the 
tip;  abdomen  sprinkled  with  nearly  microscopic  round,  black  spots, 
the  posterior  margin  of  each  segment  with  a  row  of  the  largest  ones, 
and  marked  on  the  side  at  the  base  with  an  elongate  fuscous  patch 
which  extends  back  to  about  the  middle  of  the  abdomen.  This  fuscous 
patch  is  the  continuation  of  a  lateral  thoracic  band  which  bends 
upward  on  the  middle  of  the  pronotum,  leaving  the  lower  margin  of 
the  lateral  lobes  yellow  and  giving  the  pronotal  disk  a  clepsydrate 
appearance.  The  anterior  and  intermediate  femora  and  tibiai  are 
splotched  with  fuscous,  the  former  apically,  the  latter  basally. 

Measure immU, — Length,  pronotum,  7  mm.;  posterior  femora,  20; 
oviiX)sitor,  18;  width,  posterior  femora  at  widest  point,  4.6,  at  nar- 
rowest point,  1.5. 

Type,—Cv±,  No.  10172,  U.  S.  National  Museum. 

Specunerw  tumrnlned, — One  female,  the  type,  San  Jose  del  Cabo, 
Mexico.     Presented  by  Professor  Bruner. 

This  species  is  in  general  appearance  an  aberrent  member  of  the 
genus,  though  in  general  structure  it  is  immistakably  a  Stipator,  The 
less  slender  posterior  femora,  and  especially'  the  shallow  lateral  lobes 
of  the  pronotum,  give  it  much  the  appearance  of  an  Atelopbus^  but  the 
armed  prosternum  prohibits  its  reference  to  that  genus. 
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ANABRUS  Haldeman. 

Anabru9  Haldbmav,  Stansb.  Expl.  Utah,  1862,  p.  371. — Hekman,  Verhandl.  der 
k.  k.  zool.-bot.  (xesellwh.  Wien,  XXIV,  1874,  pp.  200,  209.— Thomas,  2d 
Kept.  U.  8.  Ent.  Coram.,  1880,  p.  169.— Kirby,  Syn.  Cat.  Orth.,  II,  1906, 
p.  191. 

Description. — Head  moderately  large  and  prominent,  quite  deeply 
inserted  into  the  pronotum;  eyes  rounded  and  moderately  prominent; 
vertex  quite  prominent,  about  one-third  as  broad  as  the  interocular 
space.  Pronotum  large  and  much  produced  posteriorly;  lateral 
carinse  not  indicated  on  the  anterior  half,  posteriorly  present  but 
blunt  or  obscure;  median  carina  present  on  the  posterior  portion  only 
and  there  very  obscure,  sometimes  scarcely  discernible;  disk  smooth, 
evenly  rounded  transversely  on  the  anterior  half,  posteriorly  some- 
what flattened,  a  slight  transverse  sulcus  across  the  anterior  portion, 
usually  scarcely  noticeable  and  never  conspicuous,  and  marked  near 
the  middle  with  a  V-shaped  sulcus  or  depression,  usually  quite  notic- 
able;  anterior  margin  of  the  disk  truncate,  the  posterior  margin  sub- 
truncate  or  broadly  rounded;  lateral  lobes  well  developed,  posteriorly 
sinuate.  Prosternum  unarmed.  Wings  of  female  broad,  nearly  but 
not  quite  meeting  on  the  dorsal  line  but  wholly  concealed  beneath  the 
pronotum;  of  male  overlapping,  strongly  convex  and  projecting 
slightly  beyond  the  pronotal  disk.  Legs  short  and  stout,  the  posterior 
femora  less  than  two  times  as  long  as  the  pronotum,  except  in  A.  hmgipes^ 
and  armed  below  on  both  margins  with  from  one  to  several  small 
spines;  anterior  tibise  variable  in  armature,  the  outer  side  armed  with 
from  three  to  five,  usually  four  or  five,  spines  and  the  inner  side 
unarmed  or,  usually,  armed  with  from  one  to  three  spines,  the  usual 
number  being  one  or  two.  Abdomen  plump,  not  carinate.  Cerci 
simple  and  conical  in  the  female,  in  the  male  apically  flattened  and 
furcate,  the  branches  forming  two  sharp  incurved  claws;  subgenital 
plate  apically  broadly  notched  in  both  sexes,  in  the  female  with  acute 
angles  and  at  the  base  on  each  side  with  an  apicall}^  rounded  lobe 
which  may  be  designated  as  the  subgenital  lobes;  supraanal  plate 
triangular,  usually  almost  hidden,  especially  in  the  male;  ovipositor 
varying  in  length  from  a  little  shorter  to  considerably  longer  than  the 
posterior  femora  and  curved  slightly  and  quite  uniformly  upward, 
rarely  straight. 

Type. — Anabr^is  mnpltx  Haldeman. 

The  members  of  this  genus  and  the  one  following  comprise  the  only 
injurious  members  of  our  Decticime.  Hordes  of  Anahrm  at  times 
invade  cultivated  areas  in  the  western  United  States  and  do  immense 
damage.  They  are  known  by  several  common  names,  among  which 
are  great  plains  cricket,  western  cricket,  war  cricket,  army  cricket, 
mormon  cricket,  Idaho  cricket,  coulee  cricket,  and  Idaho  devil.     This 
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latter  name,  however,  is  more  often  applied  to  members  of  the  steno- 
pelmatid  genus  Stenapehnatiis, 

There  has  been  recognized  three  distinct  species  of  Armbnia^  ranging 
from  the  plains  east  of  the  Rocky  Mountains  to  the  Pacific,  and  some 
orthopterists  believe  there,  are  really  many  more  species.  ,In  my  study 
of  the  genus  I  have  examined  sevei*al  hundred  specimens  from  localities 
ranging  from  Kansas  to  California,  north  to  Washington  and  British 
Columbia,  and  from  altitudes  varying  from  the  plains  of  Kansas  to  the 
treeless  heights  of  mountain  peaks.  Much  time  has  been  spent  in 
search  for  stable  characters  for  the  separation  of  the  various  described 
species.  So  great  is  the  range  of  variation  in  both  structure  and  colora- 
tion and  so  apparently  distinct  are  the  extremes  that  the  multiplicity 
of  forms  seemed  at  first  ceilain,  but  such  seems  now  scarcely  probable 
of  proof.  With  but  a  few  specimens  from  different  localities  before 
him  a  worker  will  find  the  recognition  of  two  or  more  forms  easy,  but 
the  examination  of  a  long  series  usually  merges  the  supposedly  distinct 
species  into  one.  In  1897  Scudder^  separates  the  species  apparently 
to  his  satisfaction.  There  he  considers  the  form  occurring  in  Wash- 
ington and  recorded  as  purpurascens  to  be  not  that  species,  but  simplex. 
But  two  years  later,  in  his  Catalogue  of  the  Orthoptera  of  the  United 
States,  he  includes  Washington  in  the  habitat  of  jnirpiirdscens^  thus 
showing  a  reversal  of  opinion.  An  examination  of  the  Scudder  col- 
lection shows  no  satisfactory  division  of  this  genus  into  species,  a  fact 
expressive  of  the  difficulty  of  the  task.  In  the  course  of  my  inv^esti- 
gation  and  studies  I  found  some  promising  characters,  but  upon  trial 
their  value  as  stable  means  of  separating  the  mass  of  material  into 
species  proved  unreliable. 

Professor  Gillette  suggested,  and  for  a  time  strenuously  maintained, 
that  the  relative  lengths  of  the  posterior  and  intermediate  tibi®  were 
of  specific  value  for  the  separation  of  simplex  and  purpurascens^  in 
simplex  the  posterior  tibije  being  less  than  two  times  as  long  as  the 
intermediate  ones,  while  in  purpurascens  the  hind  tibiee  are  twice  or 
more  than  twice  as  long  as  the  middle  ones.  But  when  determined  by 
this  character  both  simplex  and  purpurascens  were  found  in  nearly 
every  State  and  Territory  where  either  species  is  known  to  occur,  and 
material,  obviously  of  one  catch,  yielded  both  species.  The  subgenital 
lobes  of  the  females  also  presented  promising  possibilities,  but  upon 
trial  were  also  found  wanting.  Their  extending  to  or  beyond  the  apex 
of  the  subgenital  plate  seemed  very  suggestive  of  a  differentiating 
character,  but  the  examination  of  a  large  number  of  specimens  resulted 
in  the  rejection  of  this  as  a  specific  character.  Color  is  also  usele^, 
as  individuals  of  all  shades  are  said  to  be  found  among  living  swarms. 
Putnam  says  that  scared}^  any  two  of  the  many  specimens  seen  in  Mid- 
dle Park,  Colorado,  were  colored  alike.     Length  and  shape  of  ovipos- 

f»  Psyche,  VIII,  p.  9$, 
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itor  were  considered  as  were  also  size  and  habitat,  but  none  proved 
serviceable  for  the  separation  of  the  specimens  before  me  into  species. 

That  AnabruH  coloradus  is  but  a  form  of  A.  simplex  is  strongly  indi- 
cated by  the  fact  that  the  author  himself  probably  failed  to  properly 
diflferentiate  his  own  species  since  he  mentions  specimens  occurring  in 
high  altitudes  in  Colorado  9ls  pui^purmcens^  while  coloradiis  is  certainly 
the  typically  alpine  form,  and  Scudder  has  pointed  out  that  the  high 
altitude  species  mentioned  by^  Thomas  was  not  purpurascens^  but 
col'Oradus.  Again,  specimens  which  are  very  probably  coloradus^  from 
Middle  Park,  Colorado,  were  treated  of  by  Putnam  and  Thomas  as  A, 
simplex.  This  all  goes  to  show  that  the  separation  of  these  species 
was  not  satisfactofy,  and  my  reduction  of  them  to  varieties  of  one 
species  seems  to  me  amply  justified. 

My  studies  have  been  confined  almost  entirely  to  cabinet  specimens, 
and  future  examination  of  living  or  fresh  material  may  justify  the 
restoration  of  the  varietal  names  here  employed  to  specific  rank  and 
the  recognition  of  additional  species.  But  for  the  present  I  am  unable 
to  consider  our  described  f  onus  as  representing  more  than  one  species, 
recognizing,  however,  a  number  of  named  varieties.  The  habits  of 
all  being  essentially  the  same  I  consider  indicative  of  their  being  con- 
specific.  This  complex  species  and  two  new  ones  herein  character- 
ized may  be  separated  by  the  following  table: 

KEY   TO   THE  SPECIES   OF    ANABRU8. 

A-   Posterior  femora  less  than  two  times  as  long  as  the  pronotum. 

B.  Cerci  of  the  male  with  the  apical  branches  not  widely  divergent  (fig.  47). 

Smaller,  pronotum  of  both  sexes  under  15  mm.  in  length 8im2)leXf  p.  353 

B''.  Cerci  of  the  male  With  the  apical  branches  widely  divergent  (fig.  48).     Larger, 

pronocum  of  both  sexes  more  than  15  mm.  in  length cerciatciy  p.  361 

A.^.   Posterior  femora  more  than  two  times  as  long  as  the  pronotum. .  Aongipes^  p.  361 

ANABRUS  SIMPLEX  Haldeman. 

AnaJbrus  simplex  Haldeman,  Stansb.  Expl.  Utah,  1852,  p.  372,  pi.  x,  fig.  4. — 

Aldrich,  Bull.  no.  41,  Exp.  Stat.,  Idaho,  1904,  p.  302,  fig.— Doten,  Bull. 

no.  56,  Exp.  Stat.,  Nevada,  1904,  p.  10.  pi.— Gillette,  Ent.  News,  XV,  1904, 

p.  321,  pi.  XIX. — Gillette  and  Johnson,  Bull.  no.  101,'  Exp.  Stat.,  Colorado, 

1905,  pp.  1-16,  pi.  I.— Rehn,  Ent.  News,  XVII,  1906,  p.  288.— Kirby,  Syn. 

Cat  Orth.,  II,  1906,  p.  191.     [Additional  references  in  Scudder's  Index  of 

Orthoptera  (1901).] 
AnaJbrui  purpuraacens  Uhler,  Proc.  Ent.  Soc.  Philad.,  II,  1864,  p.  550. — Hollis, 

Bull.  no.   38,  U.  S.   Dept.  Agric,  Bur.  Ent.,  190i,  p.  107.— Kirby,  Syn. 

Cat.  Orth.,  II,  1906,  p.  191.     [Additional  references  in  Scudder's  Index  of 

Orthoptera  (1901).] 
Acheta  nigra  Lord,  Nat.  in  Vane,  I,  1866,  pp.  264-6. 
JTiamnotrizon purpurascens  Thomas,  Proc.  Acad.  Nat.  Sci.  Philad.,  1870,  p.  76; 

Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  II,  1871,  pp.  265,  268.  ■ 

Anabrussimilis  &CTJDDER,  Kept.  U.  S.  Geol.  Surv.  Nebr.,  1872,  p.  249;  Can.l^H. 

XXVI,  1894,  pp.  181,  183.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  191, 
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Anahrus  coloradiis  Thomas,  Ann.  Kept.  U.  S.  Geol.  Siirv.  Terr.,  V,  1872,  p.  440.— 
KiRBY,  Syn.Cat.  Orth.,  II,  1906,  p.  191.  [Bibliography  in  Sciidder's  Index 
of  Orthoptera  (1901).] 

Anabrus  sp.  Scudder,  Psyche,  VIII,  1897,  p.  95. 

Description. — Head  as  described  under  the  genus,  the  front  moder- 
ately full  and  broadly  rounded;  antennje  long  and  slender,  the  basal 
segment  broad,  about  one-half  as  large  as  one  of  the  eyes.  Pronotum 
with  the  lateral  carinie  on  the  posterior  portion  moderately  sharp  and 
distinct  to  very  rounded  and  obscure,  the  median  carina  often  almost 
absent,  sometimes  quite  distinct  but  always  low;  sulci  of  the  disk  as 
described  under  the  genus,  variable  in  distinctness;  posterior  margin 
of  the  disk  varying  in  contour,  often  subtruncate  but  sometimes  quite 
rounded.  Legs  short,  the  posterior  femora  never  quite  twice  as  long  as 
the  pronotum;  anterior  tibi^  armed  above  on  the  outer  side  with  from 
three  to  five  spines,  usually  four  or  five,  and  on  the  inner  side  with 
one  or  two,  sometimes  with  as  many  as  three  and  sometimes  unarmed. 
Cerci  of  the  male  as  shown  at  fig.  47;  the  branches  are  nearly  parallel, 


Fig.  46.— ANABRi's  simplex.    Adult  female. 


the  interspace  being  U-shaped,  both  bmnches  curved  strongly  inwards, 
the  lower  being  acute  and  considerably  the  longer,  the  upper  some- 
times blunt,  scarcely  pointed.  Subgenital  lobes  of  the  female  varying 
in  length,  sometimes  extending  just  to  the  end  of  the  subgenital  plate 
and  again  reaching  distinctly  beyond  it.  Ovipositor  varying  from 
shorter  to  considerably  longer  than  the  posterior  femoi-a  and  in  shape 
from  nearly  straight  (fig.  40)  to  moderately  curved  upwards,  usually 
distinctly  curved. 

Color  varying  from  light  yellow  to  shiny  black,  ofti>n,  especially-  in 
life,  gra<s  green.  The  body  is  sometimes  uniform  in  color  and  some- 
times evenly  mottled  or  varyingly  marked. 

Measurements, — Length,  pronotum,  male,  7-14.5  mm.,  female  9-15; 
posterior  femora,  male,  12-23,  female,  14-26;  posterior  tibia,  male, 
11-22,  female,  13-26;  intermediate  tibia,  male,  5-13,  female,  6.5-14; 
ovipositor,  15-28.  ( 

t,  ,  .  .        Digitized  by  VJ 

Spectmem^  examined. — Numerous  specimens  from  almost  the  whole 
of  the  United  States  west  of  the  States  lx)rdering  the  Mississippi  river. 
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Four  forms  of  this  species  are  here  reco^ized  and  named.  Coloradiis 
is  probably  worthy  of  varietal  distinction,  but  the  others  are  given 
names  only  as  a  matter  of  convenience,  not  being  considered  as  of  more 
than  mere  color-variational  distinctness.  These  forms  may  be  sepa- 
i*ated  by  the  following  key. 

KEY   TO   THE   VARIETIES   OF    ANABRUR   SIMPLEX. 

A.  lATger  pronotum  generally  more  than  1 1  mm,  in  length. 
B.  Color  variable  but  not  shining  black. 

C.  Abdomen  uniform  in  color simplex^  p.  355 

C.  Abdomen  mottled  uniformly  with  gray marulaiu»,  p.  35() 

B'.  Color  shining  black,  the  lower  margin  of  the  pronotum,  the  posterior  legs  and 
the  middle  portion  of  the  ovipositor  sometimes  lighter  in  color. .  nigra^  j>.  355 
A^.  Smaller  pronotum  generally  no  more  than  11  mm.  in  length. 

B.  Usual  color  brown  or  green,  the  abdomen  not  marked  with  gray .  coloradm,  p.  356 
B'.  Usual  color  varying  shades  of  brown,  the  abdomen  mottled  with  gray. 

mcwvlaiuSy  p.  356 

The  typical  form,  has  for  synonyms  j>firpurascenf<  Uhler  and  HiniUiH 
Scudder.  Specimens  taken  at  one  locality^,  Fort  Collins,  Colorado, 
exhibit  ovipositors  nearly  straight  and  scarcely  longer  than  the 
posterior  femora  to  quite  strongly  curved  upward 
and  considerably  longer  than  the  posterior  femora. 
These  specimens  also  vary  in  color  from  yellowish 
to  dark  shiny  brown.  fig.  47.-an.vbriis  .sim- 

This  form,  as  here  considered,  seldom  has  the  ^^^^^'  cercus  ok 
pronotum  less  than  12  mm.  long,  rarely  but  11.5. 
It  ranges  from  the  plains  of  Nebraska  to  California  and  occurs  from  a 
few  hundred  feet  altitude  to  several  thousands,  in  the  mountainous 
districts  of  considerable  elevation  merging  into  the  stunted  form 
known  as  coloradiis.  The  specimens  occurring  in  Nebraska  and  other 
eastern  localities  are  usually  lighter  in  color  than  ones  f ro?n  the  west, 
and  the  posterior  femora  seem  to  be  somewhat  less  robust  and  a  little 
shorter. 

ANABRUS  SIMPLEX  var.  NIGRA,  new  variety. 

Description, — This  is  a  form  distinguished  by  its  shiny  bhick  color. 
The  lower  margins  of  the  lateral  lobes  of  the  thorax  are  sometimes 
yellowish  and  the  posterior  legs  and  the  middle  portion  of  the  oviposi- 
tor of  the  females  are  often  lighter  in  color.  The  subgenital  lobes  of 
the  females  reaeh  the  apex  of  the  subgenital  plate  and  the  ovipositor 
is  moderatel}^  upcurved  and  considerably  longer  than  the  posterior 
femora.  A  longer  series  would  pro})ably  show  variation  in  these 
respects  as  there  is  in  the  typical  form. 

Measurements . — Length, pronotum  male  12. 5-1 4  mm.,  female  11. 5-14; 
posterior  femora,  male  20-21,  female  20-24;  ovipositor  23-26ooQle 

Type.—Qa,t.  No.  10176,  U.  8.  National  Museum, 
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Specimens  examined. — Two  male,  four  females,  Idaho;  one  female. 
Blue  Lake,  Idaho;  one  female,  Plush,  Oregon;  two  females,  four  males, 
Eddy,  Route  County,  Colorado. 

This  is  merely  a  color  variety,  and  grades  quite  imperceptibly  into 
the  typical  form. 

ANABRUS  SIMPLEX  var.  MACULATUS,  new  variety. 

Description. — Averaging  smaller  than  the  typical  form.  The  color 
varies  from  yellowish  brown  to  dark  brown,  the  abdomen  mottled 
regularly  with  gray.  The  lower  margins  of  the  lateral  lobes  of  the 
thorax  is  sometimes  yellowish.  The  subgenital  lobes  of  the  female  in 
all  specimens  examined  extend  to  the  apex  of  the  subgenital  plate; 
ovipositor  but  little  or  no  longer  than  the  posterior  femora  and  usually 
considerably  curved  upwards. 

Measurements. — Length,  pronotum,  male,  10-11  mm.,  female,  9.6-12; 
posterior  femora,  male,  17-17.6,  female,  17-20;  ovipositor,  17-20. 

Type.—Q9X.  No.  10177,  U.  S.  National  Museum. 

Specimens  examined. — Two  males,  five  females,  Fort  Walsh,  Brit- 
ish Columbia,  September;  eight  males,  six  females,  Mount  Rainier, 
Washington,  August  25;  one  female,  Bismarck,  North  Dakota,  July; 
one  female.  New  Mexico;  one  male,  one  female,  Nebraska,  labeled 
Lincoln,  but  probably  taken  one  hundred  miles  or  more  northw.est  of 
there  in  the  sand  hills. 

The  maculation  of  the  abdomen  of  this  form  gives  it  somewhat  the 
appearance  of  being  hairy.  The  female  from  Bismarck,  North  Dakota, 
is  labeled  hy  Thomas  as  jmvpura^cens.  It  is  the  one  figured  in  How- 
ard's Insect  Book.  The  unusual  color,  especially  of  fresh  specimens, 
gives  this  form  quite  a  characteristic  appearance.  Intermediate  forms, 
however,  lead  from  it  to  typical  simplex.  The  series  taken  on  Mount 
Rainier  by  Mr.  Burke  was  examined  when  quite  fresh  ibd  the  speci- 
mens were  found  to  be  quite  uniform  in  size  and  coloration.  The 
grayish  mottling  of  the  abdomen  has  a  tendency  to  fade  out  in  dried 
specimens.  These  Mount  Rainier  specimens  were  found  singing  in 
the  sun  about  noon. 

ANABRUS  SIMPLEX  var.  COLORADUS  Thomas. 

Description. — A  small  subalpine  or  alpine  form.  The  color  of  liv- 
ing specimens  seems  to  be  usually  grass  green,  but  there  is  variation 
in  color  here  as  in  the  typical  form.  The  subgenital  lobes  of  the 
female  vary  in  backward  extension,  some  reaching  the  apex  of  the 
subgenital  plate  and  others  falling  somewhat  short  of  it.  The  ovipos- 
itor is  more  or  less  upcurved  and  varies  in  length  from  slightly  longer 
to  much  longer  than  the  posterior  femora. 

Cabinet  specimens  of  this  form  exhibit  all  shad6^Q§lfoloration. 
The  type-specimens,  which  were  preserved  in  spirits  and  probably 
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much  discolored,  are  now  in  the  National  Museum.  They  are  nearly 
yellow  with  the  posterior  portion  of  the  upper  part  of  the  lateral 
lobes  of  the  pronotum,  just  below  the  lateral  carinsB,  black,  as  are 
also  the  margins  of  the  abdominal  segments.  Some  specimens,  prob- 
ably ones  killed  soon  after  transformation,  are  wholly  yellow,  while 
others  are  nearly  black. 

Measurements. — Length,  pronotum,  male,  7-11.5  mm. ,  female,  9-11.5; 
pasterior  femora,  male,12.5-19,  female,  1^21;  ovipositor,  16-24. 

Type. — Cat.  No.  1107,  U.  S.  National  Museum. 

Specimens  examiiied. — The  types,  tii^o  discolored  alcoholic  speci- 
mens, male  and  female,  from  ''  eastern  Colorado,"  and  specimens  from 
Colorado — Pikes  Peak,  Manitou,  Longs  Peak,  Palmer  Lake,  Colorado 
Springs,  Lakespur,  South  Park,  Ward,  Livermore,  and  summit  of 
Vega  Pass;  from  Cumbres,  New  Mexico,  southern  Idaho,  northern 
Utah,  and  Fort  McLeod,  British  America.  Also  specimens  referable 
to  this  form  from  Wallace  County,  Kansas,  and  Lincoln,  Nebraska. 
These  specimens  represent  the  merging  of  this  ordinarily  higher  alti- 
tude form  with  the  ordinary  prairie  form.  Specimens  of  coloradus 
from  high  altitudes  are  invariably  smaller  than  those  from  places  of 
less  elevation.  Thus  the  specimens  from  Livermore  and  Colorado 
Springs  are  decidedly  larger  than  ones  taken  high  up  in  the  mountains. 
These  larger  specimens  inhabiting  the  lower  altitudes  merge  quite 
imperceptibly  into  typical  simplex.  Coloradus  seldom  occurs  below 
6,000  ft.  altitude. 

Anabrus  simplex^  with  its  several  races,  is,  economically,  our  most 
important  member  of  the  subfamily  Decticinee.  Great  bodies  at  times 
march  fropi  their  breeding  places  in  neighboring  hills  into  the  sur- 
rounding cultivated  fields,  causing  great  damage.  Such  swarms  are 
often  several  miles  in  extent,  and  usually,  I  believe,  consist  of  the 
typical  form  with  some  of  the  variety  nigra.  Such  an  invasion 
occurred  in  Route  County,  Colorado,  in  1904,  and  is  thoroughly  dis- 
cussed by  Gillette  and  Johnson  in  Bulletin  No.  101  of  the  Coloi'ado 
Experiment  Station,  where  the  habits  and  life  history  are  ably  de- 
scribed. Doten,"  discusses  the  question  of  remedies,  while  a  short 
summary  of  the  subject  is  given  by  Aldrich  in  Bulletin  No.  41  of  the 
University  of  Idaho.  The  breeding  habits  are  treated  of  by  Gillette.* 
For  a  thorough  study  of  this  interesting  species  the  above-mentioned 
articles,  as  well  as  other  older  ones,  should  be  consulted. 

This  inject  generally  breeds  in  hilly  places  where  vegetation  is 
scarce,  preferring  clay  soils  containing  surface  cracks  which  facilitates 
the  insertion  of  the  ovipositor.  In  ovipositing,  the  female  brings 
the  tip  of  her  ovipositor  forward  beneath  the  abdomen  and  forces  it 
nearly  pei*pendicularly  into  the   ground.      The  eggs  are  chocolate 

«  Bulletin  No.  56,  Nevada  Ex})eriment  Station, 
b  Entomological  News,  xv,  pp.  321-324. 
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brown  when  first  deposited,  but  soon  dry  to  a  grayish  color.  They 
are  about  one-fourth  of  an  inch  in  length  by  one-sixteenth  wide  and 
are  nearly  straight.  So  numerous  are  the  ^gg»^  which  are  laid  loose 
in  the  soil,  the  upper  ones  sometimes  sticking  partially  above  the  sur- 
face, that  as  many  as  three  thousand  have  been  counted  in  a  square 
foot  of  soil.  A  single  female  may  lay  over  one  hundred  eggs,  but  the 
egg-laying  period  probabl}'  extends  over  a  considerable  period  of 
time,  as  ovbb  of  various  stages  of  development  are  found  in  the  ovaries 
at  one  time.  The  copulation  of  this  insect  presents  interesting  fea- 
tures. The  position  of  the  male  in  copulation  is  curled  beneath  the 
female  or  lying  on  his  back  beneath  her,  being  dragged  about  as  she 
walks.  The  transference  of  seminal  fluid  inclosed  in  a  sac  is  recorded 
as  follows  by  Gillette  in  his  article  in  Entomological  News,  from  which 
many  of  the  facts  here  stated  were  taken: 

While  studying  the  habits  of  this  wingless  grasshopper,  near  Eddy,  my  attention 
was  attracted  by  the  large  white  masses  of  jelly-like  material  that  were  attached  to 
the  abdomens  of  the  females  just  beneath  the  ovipositors.  They  had  also  been 
noticed  by  the  ranchmen,  who  spoke  of  them  as  ** white  sacs'*  and  "blubber."  I 
concluded  the  phenomenon  must  lie  associated  in  some  way  with  the  process  of  fer- 
tilization, and  began  an  investigation.  By  pinching  the  abdomens  of  several  females 
having  the  white  masses  attached  I  found  they  could  be  removed  without  breaking 
or  tearing  any  organ,  and  that  they  were  held  in  place  by  the  vulva,  which  grasped  a 
small  portion  or  lobe.  Several  examples  of  both  sexes  were  then  taken  at  random 
from  the  swarm,  and  their  abdomens  were  opened  in  search  of  this  body,  but  it  was 
not  found.  I  noticed,  however,  that  the  seminiferous  tubules  of  the  males  were 
filled  with  a  milky  white  fluid  before  copulation,  and  that  after  copulation  they 
were  empty  and  yellow  in  color.  A  male  and  female  in  copula  were  then  separated, 
just  l)efore  the  close  of  the  process  and  before  the  sperm  mass  had  made  its  appea^ 
an(!e.  The  male  abdomen  was  then  pinched,  so  as  to  crowd  the  contents  toward 
the  end,  and  a  sperm  mass,  exactly  like  those  taken  from  the  females,  was  obtained. 
I  therefore  concluded  that  during  copulation  the  males  fill  these  sacs  with  seminal 
fluid  and  then  transfer  them  bodily  to  the  females,  who  seize  them  by  two  sinall 
lol)es.  The  females  carry  these  conspicuous  white  objects  about  for  a  time,  extracting 
a  portion,  at  least,  of  their  contents?  for  the  fertilization  of  the  ova.  After  two  or 
three  hours  these  masses  disai)pear  entirely,  but  whether  the  contents  are  largely 
taken  in  by  the  female  or  whether  she  rejects  the  greater  portion  after  extracting 
the  spermatozoa  I  did  not  determine. 

Cabinet  specimens  occasionally  retain  the  sacs  mentioned  in  the 
above  extract,  such  being  true  of  a  specimen  of  the  variety  coloradus 
from  Larkspur,  Colorado.  The  angular  corners  of  the  subgenitol 
plate  seem  to  aid  the  subgcnital  lobes  in  retaining  the  sac.  I  have 
seen  similar  sacs  attached  to  the  female  of  scudderia  J^urcata  Brunner. 
Gillette  says  that  mating  was  apparently  done  mostly  in  the  early 
morning,  as  the  females  carrying  seminal  sacs  were  most  numerous 
a])out  9  or  10  o'clock  in  the  forenoon,  scarcely  any  occurring  aft«r 
midday.  The  egg-laying  period  seems  to  extend  through  July  and 
August  and  well  into  September,  the  young  hatching  as  early  as 
March,  and  are  often  subjected  to  severe  temperature,  which,  how- 
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ever,  they  are  able  to  endure  with  little  fatality.     The  young  are  thus 
described  by  Gillette  from  living  specimens. 

When  first  hatched,  the  crickets  are  a  light  flesh  color  throughout,  except  the  black 
eyes,  bat  soon  become  quite  black,  with  a  broad,  flesh-colored  stripe  the  entire  length 
of  the  back.  Along  the  middle  of  this  light  dorsal  stripe  are  two  black  lines  sep- 
arateil  by  a  narrow  line  of  the  flesh  color.  The  hind  margin  of  the  cape,  or  prono- 
tum,  immediately  alx)ve  the  front  pair  of  legs,  is  very  conspicuously  light  yellow, 
almost  white.     Antenme  somewhat  longer  than  the  body,  and  black. 

The  legs  of  the  young  nymphs  are  longer  in  proportion  than  in  the 
adult  forms,  though  Gillette  does  not  mention  this  peculiarity  in  the 
above  quoted  description.  The  posterior  femora  of  the  young  are 
more  than  two  times  as  long  as  the  pronotum,  which  is  never  the  case 
in  the  adult  form. 

The  adult  males  chirp  in  the  morning  hours,  ceasingabout  10  o'clock, 
except  when  disturbed  by  something,  when  they  make  a  sharper  note 
of  warning,  causing  those  in  the  vicinity  to  hop  in  various  directions. 
Activity  ceases  at  night,  the  insects  usually  retiring  to  rest  beneath  or 
in  bushes.  In  1879,  Thomas  stated  that  their  activity  is  greater  at 
night,  but  more  recent  observers  say  otherwise.  I  found  the  alpine 
form,  coloradus^  stridulating  in  the  middle  of  the  day,  as  1  also  observed 
the  prairie  form  to  do. 

The  food  of  this  insect  is  varied.  They  will  eat  sage  brush,  but 
seem  to  prefer  more  succulent  food,  either  wild  or  cultivated.  Field 
grain  and  grasses,  potatoes,  and  mostgarden  truck  aregreedily  devoured 
by  them.  Peas  and  timothy  are  said  to  be  but  little  favored  by  them 
as  articles  of  diet.  They  are  not  confined  to  a  vegetable  diet,  being,  in 
fact,  rather  partial  to  animal  matter,  especially  disabled  members  of 
their  own  kind.  Gruesome,  indeed,  are  the  feasts  often  held  by  these 
cannibals  oflf  an  unfortunate  brother  or  sister.  Spent  females,  weak- 
ened by  exertion  of  oviposition,  often  furnish  a  luxurious  repast  for 
other  stronger  individuals.  Their  cannibalistic  habits  are  probably 
similar  to  those  of  Peranah^us  HcahricoUls^  a  discussion  of  which  appears 
under  that  species.  Flesh  of  any  kind  is  acceptable  to  the  Anah/nis^ 
dead  snakes  being  eaten  as  readily  as  cooked  fish.  Worms  and  various 
insects  are  eaten  by  them,  and  they  have  been  observed  to  climb  bushes 
to  feed  upon  the  cicadas,  which  they  grasp  by  the  wings.  They  are 
also  fond  of  fresh  horse  manure,  and  also  eat  cow  dung.  In  fact,  they 
will  eat  nearly  anything,  and,  as  stated  by  Gillette,  an  insect  with  such 
food  habits  is  not  likely  to  die  very  soon  of  starvation. 

While  the  AnahruH  eats  nearly  anything  that  comes  in  its  way,  it  is 
not  itself  exempt  from  being  eaten.  They  are  supposed  to  have  at 
one  time  formed  an  article  of  diet  among  the  Indians  of  the  valley  of 
the  Great  Salt  Lake.  They  were  eaten  cooked  or  raw,  with  no  other 
preparation  than  the  removal  of  the  head  and  legs.  There  are  a 
number  of  natural  enemies  that  prey  on  the  AnahruH.  Among  animals 
seen  eating  them  may  be  mentioned  the  bear  and  the  wolf,  and  the 
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hog  is  said  to  be  fond  of  them.  Birds  prej'^  somewhat  extensiv^elv 
upon  them,  the  hawk,  crow,  ptarmigan,  lark,  grouse,  gull,  and 
blackbird  being  among  those  creditexi  with  eating  them.  A  large  toad 
has  been  reported  as  following  creeks  to  feed  upon  the  drowned 
specimens,  while  fish  have  been  recorded  as  gorging  themselves  on  the 
drowned  crickets.  No  insect  enemies  are  known,  but  specimens  have 
been  found  infested  internally  with  hair-worms.  A  large  wasp, 
Palmodes  maris  Kohl,  preys  upon  the  allied  Perandbrus  scabricoUis 
and  may  also  attack  this  insect,  though  no  record  of  its  doing  so  has 
yet  appeared.  Red  mites  have  been  recorded  as  occurring  on  the 
Andbrus. 

When  vast  hordes  of  Anabrus  appear,  lajnng  waste  large  areas  of 
cultivated  fields,  they  form  a  scourge  not  easily  combatted.  Ever3^- 
thing  in  their  line  of  march  falls  before  their  ravenous  appetites. 
Bodies  of  water  of  considerable  size  are  bridged  by  the  thousands  of 
the  drowned  and  across  march  the  millions.  Armies  of  the  advanc- 
ing hordes  often  extend  over  a  mile,  the  ground  over  which  they 
move  being  literally  covered  by  the  slowly  moving  mass.  The  rate  of 
travel  is  probably  little  more  than  one-half  mile  a  day,  though  it  has 
been  recorded  as  twice  that  much.  Since  the  earliest  settlements  the 
ranches  of  the  arid  west  have  suffered  from  the  ravages  of  these  insects, 
and  portions  of  Idaho  and  neighboring  States  seem  to  suffer  more  or 
less  nearly  every  year. 

A  number  of  remedies  against  this  pest  have  been  tried  and  recom- 
mended. The  papers'of  Doten,  Aldrich,  and  Gillette,  above  mentioned, 
should  be  read  for  information  regarding  various  remedies.  Herding 
the  arni}^  off  cultivated  fields,  fencing  them  out  by  means  of  vertical 
walls  of  tin,  wood,  oil-cloth  or  other  material,  killing  the  insects  by 
poipons,  trampling  by  sheep,  crushing  with  rollers,  trapping  in 
vertical-sided  trenches,  and  killing  with  oil  have  all  been  considered. 
The  effectiveness  of  oil  in  killing  the  pests  is  a  matter  of  some  dispute. 
It  seems  as  if  the  insects  are  able  to  resist  quite  thorough  applications 
of  even  pure  kerosene,  recovering,  according  to  Professor  Gillette, 
after  a  moderate  spraying,  but  dying  when  immersed  in  it.  Poisons 
act  too  slowly  to  be  of  practical  value  in  times  of  invasion.  Herding 
and  fencing  are  probably  the  best  methods  of  warding  off  their  attacks. 
The  suggestion  has  been  made  of  innoculating  migrating  hordes  with 
fungus  disease,  but  the  dryness  of  the  climate  of  the  infested  regions 
would  scarcely  favor  the  success  of  such  experiments. 

The  insect  |igured  by  Woodworth  in  Bulletin  No.  149  of  the  California 
Experiment  Station,  fig.  8 J,  as  A.  sirn^phx  is  certainly  not  this  sp>ecies, 
but  some  long-legged  dectician,  probably  a  species  of  the  genus 
Cacopteris.  . .  . 
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ANABRUS  CERCIATA,  new  species. 

DescHption. — Pronotuni  with  the  lateral  carinte  rounded;  median 
carina  scarcely  indicated;  disk  with  the  posterior  margin  evenly 
rounded.  Anterior  tibia?  armed  above  with  five  spines  on  the  outer 
carina  and  two  or  three  on  the  inner.  Cerci  of.  the  male  as  in  fig.  48, 
the  branches  widely  divergent,  the  lower  branch  the  longer  and  curv- 
ing perpendicularly  downward,  the  tip  inclined  somewhat  inward;  the 
shorter  branch  directed  inward  at  nearly  right  angles  to  the  main  body 
of  the  cercus  and  the  tip  curving  downward;  (fig.  48)  cerci  of  the  female 
long,  basally  swollen  and  apically  attenuate,  very  sharply  pointed. 
Subgenital  lobes  of  the  female  slightly  exceeding  the  subgenital  plate. 
Ovipositor  as  long  as  the  posterior  femora,  very  slightly  curved 
upwards. 

Color  brownish  with  obscure  yellowish  mottlings;  lateral  lobes  of  the 
pronotum  not  margined;  ovipositor  reddish-brown,  darker  at  the  tip. 

Measurements, — Length,^  pronotum,    male,   16-16.5 
mm.,  female,  18;  posterior  femora,  male,  27-29,  female, 
30;  intermediate  femora,  male  and  female,  11;  posterior 
tibia,  male,  26-30,  female,  29;  intermediate  tibia,  male,     fiq.  48.— anabrub 
14,  female,  12.5;  ovipositor,  30. 

Types.— QsX,  No.  10178,  U.  S.  National  Museum  (male) 
and  in  the  Academy  of  Natural  Sciences  of  Philadelphia  (female). 

Specimens  examined, — One  male,  Washington  (Morrison);  a  second 
male  from  the  same  locality  is  in  the  Bruner  collection,  the  source  of 
the  type,  and  a  female  in  the  collection  of  the  Philadelphia  Academy 
of  Natural  Sciences  from  the  Le  Conte  collection  taken  on  the  Colum- 
bia River  in  Oregon. 

This  species  is  distinguishable  at  a  glance  from  any  of  the  other 
described  species  of  the  genus  by  the  unusually  large  size,  and  the 
males  are  even  more  readily  distinguished  by  the  structure  of  the 
cerci. 

ANABRUS    LONGIPES,  new  species. 

Description. — Head  scarcely  prominent,  no  broader  than  the  anterior 
portion  of  the  pronotum,  into  which  it  is  quite  deeply  inserted;  vertex 
moderately  prominent,  convex,  not  sulcate;  first  segment  of  the 
antenna  scarcely  half  as  large  as  the  vertex  as  viewed  from  the  front; 
eyes  rounded,  not  prominent.  Pronotum  smooth,  almost  shiny;  disk 
marked  on  the  middle  with  two  short  posteriorly  convergent  sulci, 
sometimes  united  to  form  a  U-shaped  sulcus;  posterior  margin  of  the 
disk  broadly  rounded.  Legs  long,  the  posterior  femora  (fig.  49)  more 
than  twice  as  long  as  the  pronotum  and  armed  below  with  a  few  shoit 
stout  spinules  on  each  side;  anterior  tibiae  armed  above  on  both  mar- 
gins, the  outer  margin  with  four  or  five  spines,  the  inner  with  from 
one  to  three.     Wings  barely  meeting  above  and  not  extending  beyond 
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the  pronotuni  in  the  female,  in  the  male  overlapping,  strongly  convex 
and  extending  a  very  little  beyond  the  pronotuni.  Abdomen  stout 
and  plump,  very  inconspicuously  carinate;  supraanal  plate  of  both 
sexes  subtriangular,  centrally  depressed;  subgenital  plate  of  female 
broadly  concave  apically  with  the  side  angles  sharp,  elongate  and  bent 
inwards,  of  the  male  elongate  and  apically  triangularly  incised,  the 
apical  stylets  missing  from  the  only  specimen  seen;  subgenital  lobes 
of  the  female  elongate,  apically  narrowly  rounded,  about  two  times  as 
long  as  broad  and  reaching  to  the  tip  of  the  subgenital  plate;  cerci  of 
the  female  simple,  cylindrical,  about  two  times  as  long  as  the  basal 
width  and  apically  pointed,  of  the  male  shaped  as  in  simplex.  Ovi- 
positor very  moderately  curved  upwards,  about  as  long  as  the  pos- 
terior femora. 

Color  dark   brown  with   the   top  of   the   pronotum,  at   least   the 
posterior    half,  generally  yellowish   and    the   posterior    femora  are 


Fig.  49.— ANABRU8  LONOIPE8.      ADl'LT   PRMALE. 

usually,  but  not  always,  yellowish,  especially  towards  the  apex;  the 
face  is  yellowish  brown  and  the  abdomen  is  sometimes  lighter  on  the 
basal  half  of  each  segment. 

MeamiremeiiU, —  Length,  pronotum,  male,  12.25  mm.,  female,  12.6-13; 
jx)sterior  femora,  male^  26,«  female,  27-29;  ovipositor,  26-28. 

Ty/;^.— Cat.  No.  10179,  U.  S.  National  Museum. 

Specutiens  e,rammed,— One  male,  two  females,  Pullman,  Washing- 
ton, August,  taken  by  C.  V.  Piper. 

The  general  structure  of  this  long-legged  species  is  so  similar  to 
.1.  simplex  that  the  breeding  habits  are  very  probably  as  described 
under  that  species.  The  female  quite  likely  carries  the  seminal  sac  of 
the  male  as  described  under  simplex^  as  the  structure  of  the  subgenital 
lobes  and  plate  seems  fitted  for  the  purpose  of  holding  the  sac  as  it  is 
in  that  s|)ecies. 

PERANABRUS  Scudder. 

PmT?<(//>rw*  Sci'DDER,  Can.  Eiit.,  XXVI,  1894,  pp.  178,  181-  Guide  N.  A.  Orth., 
1897,  p.  r>fi;  Cat.  Orth.  U.  S.,  1900,  p.  77.— KiRBi§iti%Oy<CaOOl^jeiI,  1906, 
p.  192. 

«The  left  hind  leir  is  abnormal,  the  femur  measuring  barely  24  mm. 
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Description. — Head  large  and  broad,  slightly  broader  than  the  pro- 
notum  and  quite  prominent,  vertex  moderately  prominent  one-third  as 
broad  as  the  interocular  space;  eyes  rounded,  scarcely  prominent. 
Pronotum  large,  posteriorly  moderately  produced,  lateral  lobes  well 
developed,  moderately  declined  and  posteriorly  sinuate;  lateral  and 
median  carinro  present,  dull  but  persistent,  the  fonner  converging 
somewhat  near  the  middle  of  the  anterior  fourth;  disk  scabrous, 
without  distinct  transverse  sulci,  truncate  both  in  front  and  behind, 
sometimes  slightly  rounded  or  angulate  behind.  Abdomen  plump, 
distinctly  carinate  dorsally.  Legs  short,  the  posterior  femora  less 
than  two  times  as  long  as  the  pronotum,  unarmed  below  or,  rarely, 
with  one  or  two  very  obscure  short  spines;  anterior  tibiae  armed 
above  on  the  outer  side  only  with  from  three  to  five  spines.  Wings 
as  in  Anabru8.  Cerci  of  the  female  somewhat  compressed  basally, 
spically  acute;  of  the  male  large,  stout,  apically  somewhat  depressed 
and  broadened,  the  inner  apical  angle  forming  a  short  tooth  with  a 
sharp  naked  point  (fig.  53);  subgenital  plate  of  the  male  apically 
triangularly  incised,  of  the  female  with  the  apical  incision  somewhat 
broader  with  the  lateral  angles  acute,  somewhat  as  in  Anahnis^  and 
like  that  genus  furnished  at  the  base  with  a  pair  of  subgenital  lobes 
which,  however,  are  here  sharply  angulate  instead  of  rounded;  supra- 
anal  plate  as  in  Anabrus.  Ovipositor  curved  moderately  upwards  and 
considerably  longer  than  the  posterior  femora. 

Type, — Thamnotrizon  scabricollis  Thomas. 

This  genus  very  much  resembles  in  general  form  the  genus  Anahrus. 
The  scabrous  pronotal  disk,  the  shape  of  the  male  cerci,  and  the  arma- 
ture of  the  anterior  tibiae  will  serve  to  easily  sepai'ate  it  from  that 
genus.     We  have  but  one  known  species. 

PERANABRUS  SCABRICOLLIS  Thomas. 

Thamnotrizoji  scatfricollis  Thomas,  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  V,  1872, 
p.  441.— Glover,  111.  N.  A.  Ent,  Orth.,  1872,  pi.  xiii,  fig.  6. 

Peranabrua  scabricollut  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  181, 183;  Cat.  Orth. 
U.  S.,  1900,  p.  77.— Piper,  Bull.  No.  46,  Div.  Ent.,  U.  S.  Dept.  Agric,  1904, 
pp.  60-61.— Snodorass,  Joum.  N.  Y.  Ent.  Soc.,  XI,  1903,  pp.  183-188,  pis. 
XII,  xiii;  XII,  1905,  pp.  74-82,  pis,  i,  ii.— Kirby,  Syn.  Cat.  Orth.,  II,  1906, 
p.  192. 

Descnptioii. — Head  slightly  broader  than  the  anterior  margin  of 
the  pronotum  into  which  it  is  well  indented;  vertex  moderately  prom- 
inent; front  broadly  rounded,  moderately  full;  eyes  small,  scarcely 
prominent;  antennse  slender,  the  basal  segment  broad.  Pronotum 
modemtely  large  and  considerably  extended  posteriorly,  the  Literal 
lobes  well  developed  but  not  as  deep  as  long,  slanting  very  moderately, 
and  the  posterior  margin  quite  strongly  sinuate;  lateral  carime  mod- 
erately prominent  but  dull,  nearly  straight,  diverging  from  in  front 
backwards;   pronotal   disk    scabrous,   subtectiform,  broader  behind 
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than  in  front,  anteriorly  and  posteriorly  truncate,  without  transverse 
sulci;  median  c>arina  persistent  but  low  and  dull.  Prostemum 
unarmed.  Legs  short,  the  posterior  femora  (fig.  50)  much  swollen  on 
the  basal  three-foui*ths,  less,  or  no  more,  than  twice  as  long  as  the 
pronotum,  rarely  armed  beneath  and  then  with  but  one  or  two  minute 
spines;  anterior  tibiae  armed  above  on  the  outer  side  only  with  from 
three  to  five  spines.  Wings  as  in  Anabnis^  except  that  those  of  the 
male  are  apically  more  pointed.  Abdomen  plump,  carinate  dorsally. 
Cerci  of  the  female  simple,  pointed,  rapidly  tapering;  of  the  male 
heavy,  depressed  at  the  tip  and  broadened,  the  inner  angle  forming  a 
short,  sharp  incurved  spine  (fig.  51);   subgenital  plate  triangularly 


Figs.  50,  51. — Peranabrus  scabricollim. 


r>0,    ADULT  MALK    (AFTER   SNODORASS).    51,  CERCU8  OR 
MALE. 


incised  in  the  male,  the  terminal  styles  about  four  times  as  long  as 
broad;  subgenital  plate  of  the  female  broadly  incised;  subgenital  lobes 
of  the  female  elongate  triangular,  more  than  twice  as  long  as  the  basal 
breadth  and  tapering  regularly  to  a  point,  often,  in  cabinet  specimens, 
lying  very  close  to,  or  apically  curved  under,  the  edge  of  the  subgen- 
ital plate,  the  end  of  which  it  just  reaches.  Ovipositor  moderately 
curving  upwards,  considerably  longer  than  the  posterior  femora  and 
apically  pointed  and  unarmed.     (Fig.  52). 

Color  dark  brown  or  dark  reddish  brown,  in  cabinet  specimens  often 
discolored,  being  yellowish  brown;  the  lateral  lobes  of  the  pronotum 
are  margined  below  and  behind  with  yellowish,  and  the  elyta  of  the 
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males  are  bordered  behind  and  on  the  sides  with  the  same  colpr.  The 
under  side  of  the  body  is  light  in  color  and  the  legs  are  often  yellowish 
brown,  the  outer  face  of  the  posterior  femora  often  spotted  or  mottled 
with  black  and  yellowish  brown. 

Measurements. — Length,  pronotum,  male,  7.5-9.5  mm.,  female, 
7.5-10.5;  posterior  femora,  male,  14.5-18,  female,  15-19;  ovipositor, 
20-24. 

7y/?^.— Cat.  No.  1108,  U.  S.  National  Museum. 

Spechnens  exainined. — The  male  and  female  types  from  Montana, 
and  specimens  from  the  following  localities  in  Washington:  Baird 
(May),  Coulee  City,  May  30  (Piper),  and  Blue  Mountain,  July  15. 

This  species  is  very  nearly  allied  in  general  appearance  as  well  as 
habits  to  Anubrus  simplew.  Like  that  species  it  often  occurs  in  vast 
numbers,  devastating  cultivated  crops.     Such  occurrences,  however. 


Fia.  52.— PERANABRU8  SCABRICOLLI8.     ADl'LT  FEMALE  (AFTER  SNODGRASR). 

have  so  far  been  reported  only  in  ihn  State  of  Washington.  The  same 
remedies  apply  to  it  as  in  the  case  of  invasions  by  AnaJjrm.  The  inter- 
nal anatomy  of  this  insect  is  given  by  Mr.  Snodgrass,  as  is  also  the 
habits  and  life  history.  The  following  notes  are  mostly  taken  from 
the  articles  of  this  writer: 

The  common  name  of  "Coulee  cricket"  is  often  applied  to  this 
insect,  suggested  by  the  insect's  partiality  to  regions  in  or  about  can- 
yons known  by  that  name.  They  seem  to  breed  in  desert  lands,  but 
often  migrate  into  cultivated  areas,  there  doing  much  damage.  By 
the  first  of  June  most  have  reached  the  adult  stage.  When  not  migrat- 
ing they  move  about  or  sit  motionless  under  bushes.  Their  usual 
gait  is  a  slow  walk,  but  when  frightened  they  will  jump.  They  ordi- 
narily walk  at  a  rate  of  about  ten  feet  a  minute.     When  they  leap 
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seem  perfectly  void  of  fear,  dinihing  all  over  one's  person  unless  per- 
sistently brushed  off.  The  usual  chirps  of  the  male  are  uttered  in 
regular  and  rather  slow  succession,  averaging  between  90  and  1(H^ 
beats  a  minute;  when  disturbed  they  stridulate  sharply  and  more 
rapidly,  with  a  decided  angry  tone.  Like  Anabnts  this  inse<;t  is  omniv- 
orous and  shows  the  same  decided  cannibalistic  tendencies,  seeming 
especially  fond  of  its  own  kind  as  an  article  of  diet.  Crops  from 
specimens  having  fed  on  vegetable  matter  were  filled  with  a  green 
past}'^  mass,  quite  readily  distinguished  from  the  brown  pulpy  mass 
resulting  from  cannibalistic  fea.sting. 

Migrating  bands  seem  to  begin  moving  late  in  the  afternoon,  the 
fore  part  of  the  day  being  occupied  in  sitting  still  or  walking  aimlessly 
about.  When  traveling  they  move  closely  massed,  a  cricket  to  nearh^ 
every  scjuare  inch  of  space,  about  fifteen  crossing  a  given  point  every^ 
minute. 

The  mating  habits  are  thus  described  by  Snodgrass: 

From  about  10  o'clock  until  noon  mating  takes  jilace  l>etween  the-males  and 
females.  During  this  act  the  male  is  beneath  the  female.  The  former  while  court- 
ing the  female  chiri)s  continually  with  hU  wings,  and,  advancing  backwanlH  and 
obliquely  sideways  towards  the  female  from  in  "front,  tries  to  push  his  abdomen 
beneath  hers.  Sometimes  the  female  makes  no  resentment,  but  often  the  male  has 
his  patience  sorely  tried.  One  was  observed  for  twenty  minutes  attempting  to  make 
a  female  accept  him  before  she  finally  did  so. 

Although  the  male  is  the  active  jmrty  during  courti^hip  the  fertilization  of  the 
female  depends  on  an  act  of  her  own.  The  ovipositor  is  directed  downward,  or  its 
tip  braceil  against  the  ground;  the  opening  of  the  bursa  copulatrix  behind  the  eighth 
sternum  is  then  brought  against  the  tip  of  the  male's  abdomen.  After  about  five 
minutes  a  large  white  mass  of  tough  albuminous  matter  is  ejected  by  the  male  into 
the  bursa  copulatrix  of  the  female.  The  pair  then  separate,  but  the  white  masB 
hangs  from  the  abdomen  of  the  female  as  a  large  bilobed  appendage,  and  apparently 
causes  her  much  annoyance. 

It  is  not  evident  what  the  function  of  this  albuminous  mass  is,  but  it  looks  like 
simply  a  plug  to  close  the  bursa  copulatrix.  In  the  male  a  great  mass  of  tubular  . 
accessory  glands  oi)en  into  the  ejaculatory  duct,  and  it  must  be  these  glands  that 
secrete  the  albuminous  mass.  The  female  often  keeps  the  tip  of  her  abdomen 
elevated  U)  prevent  the  mass  from  dragging  on  the  ground,  for,  being  sticky  when 
fre«h,  it  becomes  covered  with  bits  of  leaves  and  grains  of  sand.  She  attempts  to 
rid  herself  of  it  by  bending  her  head  beneath  the  abdomen  and  chewing  it  off. 
Others  assist  her  by  eating  at  it  until,  after  a  short  time,  it  is  gone.  Seldom  ie  one 
seen  in  the  afternoon  with  the  mass  adhering,  while  it  is  commonly  present  on 
females  in  the  morning  between  10  and  12  o'clock.  No  cases  of  mating  were  ever 
observeil  in  the  afternoon. 

It  will  be  noted  that  the  seminal  sac  as  described  by  Gillette  under 
Anahms  aimpltx  and  the  albuminous  mass  as  described  alJove  by  Snod- 
grass are  analogous,  and  the  mating  habits  of  the  two  insects  are  very 
similar.  The  o^gg  laying  seems  to  be  principally  carried  on  in  the 
late  afternoon.     It  is  thus  described  by  Snodgrass:  byCjOOglc 

At  about  5  o'clock  the  females  l)egin  laying  eggs,  and  continue  to  do  so  until  late 
in  the  evening.     While  ovipositing  the  female  most  commonly  assumes  an  upright 
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position,  standing  upon  her  hind  legs  beside  a  small  bunch  of  grass  and  grasping  the 
b>lades  with  the  other  legs  for  support.  The  ovipositor  is  carefully  forced  down  into 
the  ground  to  its  base.     Strong  peristaltic  constrictions  of  the  abdomen  now  take 


Fig.  53.— Peranabkus  bcabricollis.    femalk  oviPOsrriNO  (after  Snc^rak^qIp 

place  for  a  minute  or  so,  and  then  the  ovipositor  is  withdrawn.     Immediately,  how- 
ever, it  is  either  poked  down  again  into  the  same  hole  or  thrust  into  a  new  place 
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beside  the  first  one.  Thus  the  female  continues,  placing  a  few  eggs  in  one  hole,  a 
few  in  another  and  so  on,  until  a  great  many  are  laid  about  the  roots  of  the  same 
clump  of  grass  (fig.  53.)  Often  she  quits  one  place  and  goes  off  some  distance  to 
another.  In  the  migrating  bands  the  females  have  much  difficulty  in  depositing  their 
eggs  on  account  of  the  jostling  and  pushing  of  those  moving  past.  Sometimes  a  female, 
while  ovipositing,  rests  on  the  ground  in  the  natural  position  and  inserts  the  ovi- 
positor by  drawing  the  tip  forward  beneath  her  and  then  thrusting  it  downward 
into  the  ground. 

The  eggs  are  not  inclosed  in  a  case,  each  being  entirely  free  and  separate  from  the 
others.  They  are  discharged  from  the  tip  of  the  ovipositor,  passing  slowly  along  its 
entire  length,  one  at  a  time,  by  a  slight  movement  of  the  blades  upon  one  another. 
The  latter  spread  apart  at  the  tip  as  the  egg  passes  out. 

After  laying  her  eggs  the  female  apparently  weakens  and  dies  during  the  day- 
following. 

By  the  middle  of  July  the  insects  are  said  to  be  mostly  dead. 
Toward  the  last  the  males  are  more  numerous  than  the  females  by 
reason  of  many  of  the  latter  having  been  eaten  by  their  fellows  when 
weakened  from  ovipositing. 

A  large  Pompilid  wasp,  Palmodes  maris  Kohl,  was  observed  to 
store  its  burrow  with  Peranahrxvs.  Animals,  birds,  and  reptiles  Will 
probably  be  found  to  feed  upon  this  insect,  as  they  are  known  to  do 
on  Anahms, 

Prof.  C.  V.  Piper  tells  of  statements  made  by  Washington  farmers 
to  the  effect  that  hogs  are  sometimes  killed  by  eating  this  insect,  the 
stomach  walls  being  punctured  by  the  sharp  ovipositors  of  the  females. 

ATELOPLUS  Scudder. 

Atdoplns  Scudder,  Can.  Ent,  XXVI,  1894,  pp.  179,  182  (invalid;  no  described 
species  mentioned);  Guide  Orth.  N.  A.,  1897,  p.  57  (invalid;  no  described 
species  mentioned);  Cat.  Orth.  U.  S.,  1900,  pp.  79,  98.— Kirby,  Syn.  Cat. 
Orth.,  II,  1906,  p.  195. 

J)e8crij4ion, — Head  moderately  small,  not  prominent;  vertex 
narrow,  about  one-fourth  as  broad  as  the  interocular  space;  eyes 
moderately  prominent,  rounded ;  antenna  slender,  the  basal  segment 
broad,  broader  than  the  vertex.  Pronotum  small  and  very  moderately 
produced  posteriorly;  lateral  lobes  very  poorly  developed,  uniformly 
rounded  into  the  disk,  no  trace  of  lateral  or  median  carinse;  posterior 
margins  of  the  lateral  lobes  scarcely  sinuate ;  pronotal  disk  rounded, 
smooth,  with  a  more  or  less  distinct  transverse  sulcus  across  the  middle 
of  the  anterior  half,  often  not,  or  scarcely,  visible ;  anterior  and  pos- 
terior margins  of  the  disk  subtruncate  or  very  broadly  rounded. 
Prosternum  unarmed.  Legs  moderately  stout,  posterior  femora  more 
than  two  times  as  long  as  the  pronotum,  much  swollen  in  the  basal 
three-fouilhs  and  armed  below  with  a  few  stout  spines  on  both  mar- 
gins ;  anterior  tibia  armed  above  on  the  outer  side  only,  usually  with 
a  single  apical  spine,  sometimes  with  two  or  three  spines.  Wings 
oncealed  beneath  the  pronotum  in  the  female,  the  elytra  in  the  male 
ojecting  one-half  their  length  beyond  the  pronotum.     Cerci  simple 
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and  straight  in  the  female,  in  the  male  armed  on  the  inner  »ide  with 
a  tooth  or  projection,  or  curved  inwards  apically.  Supraanal  plate 
triangular  in  both  sexes ;  last  dorsal  segment  of  the  abdomen  of  both 
sexes  triangularly  or  roundly  incised;  subgenital  plate  of  the  male 
longer  than  broad,  obtuse  triangularly  incised  apically  and  ventro- 
laterally  carinate,  the  carinae  terminating  at  the  base  of  the  apical 
styles;  subgenital  plate  of  the  female  proportionately  shorter  than  that 
of  the  male,  apically  less  angularly  incised  and  without  apical  styles. 
Ovipositor  about  as  long  as  the  posterior  femora  or  considerably 
shorter,  more  or  less  curved  upward. 

Type. — Ateloplus  notatn^  Scudder. 

The  armature  of  the  anterior  tibiae  in  this  genus,  like  those  of  Idios- 
tatus  and  a  few  others,  is  variable,  as  will  be  seen  from  the  discussion 
of  the  following  species.  A  sufficiently  large  number  of  specimens  of 
any  of  the  species  for  study  might  show  the  number  of  dorsal  spines 
on  the  outer  margin  of  the  anterior  tibiae  to  vary  in  number  from  one 
to  three,  though  none  have  been  seen  with  two  spines.  Color  is  some- 
what variable,  but  fortunately  the  male  cerci  form  an  excellent  synoptic 
character,  separating  the  genus  into  three  unquestionably  distinct  spe- 
cies, which,  together  with  one  species  erected  on  the  female  only,  may 
be  separated  by  the  following  key: 

KEY   TO   THE  SPECIES   OF   ATELOPLUS. 

A.  Larger;  cerci  of  the  male  not  shaped  as  fig.  59;  ovipositor  but  little  more  than 
three-fourths  as  long  as  the  posterior  femora. 
B.  Cerci  of  the  male  about  four  times  as  long  as  broad,  armed  on  the  inner  side 
with  a  stout  preapical  spine  (fig.  55);  posterior  femora  of  both  sexes  tipped 

with  black notattiSy  p.  369 

B'.  Cerci  of  the  male  no  longer  than  broad,  armed  on  the  inner  side  at  the  apex 
with  a  very  small,  fine  tooth  ( fig.  58) ;  posterior  femora  of  neither  sex 

tippe<l  with  black schivarzi,  p.  372 

A'.  Smaller;  cerci  of  the  male,  that  of  minor  unknown,  apically  curved  inwards,  a 

slight  shoulder  on  the  outer  side  (fig.  59);  ovipositor  nearly  as  long  as  the 

posterior  femora,  decidedly  more  than  three-fourths  as  long. 

B.  Color  yellowish  brown,  ovipositor  more  strongly  curved  up  wards.. /uteiw,  p.  373 

B'.  Color  dark  brown,  ovipositor  less  strongly  curved  upwards minoVf  p.  371 

ATELOPLUS  NOTATUS  Scudder. 

Ateloplus  notalus  Scudder,  Cat.  Orth.  U.  S.,  1900,  pp.  79,  98,  pi.  ii,  fig.  3.— 
KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  195. 

Description, — Head  not  prominent,  deeply  inserted  into  the  pro- 
notum,  the  anterior  border  of  which  projects  slightly  over  the  base  of 
the  head;  vertex  broad,  the  interocular  space  as  broad  as  twice  the 
width  of  one  of  the  eyes;  front  not  greatly  convex;  eyes  moderate  in 
size,  moderately  prominent;  antenna?  long  and  slender,  more  than 
twice  as  long  as  the  body.  Pronotum  moderately  produced  posteriorly, 
the  lateral  lobes  shallow,  not  more  than  one-half  as  deep  as  the  pro- 
Proc.  N.  M.  vol.  xxxii— 07 24 
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zonal  width,  slanting,  posteriorly  scarcely  or  but  very  slightly  sinuous; 
lateral  and  median  carinee  absent;  prozona  broad,  broadly  convex,  cut 
at  the  middle  of  the  anterior  half  by  a  T-shaped  transvei'se  sulcus, 
anterior  margin  broadly  rounded,  the  posterior  margin  tinincate. 
Prosternum  unarmed.  Abdomen  rounded,  not  carinate  dorsaliy; 
ovipositor  short,  scarcely  more  than  three-fourths  as  long  as  the 
posterior  femora,  curved  gently  upwards  and  apically  smooth,  without 
serrations;  cerci  simple,  about  three  times  as  long  as  the  basal  width, 
rapidly  and  quite  gradually  tapering  to  a  sharp  point  in  the  female, 
in  the  male  about  four  times  as  long  as  the  basal  width,  cylindrical, 
blunt  apically  and  furnished  in  the  inner  side  with  a  large,  naked- 
pointed,  preapio^l  tooth  (fig.  55);  supraanal  plate  triangular  in  hoth 
sexes,  nearly  concealed  in  the  male,  more  conspicuous  in  the  female, 
dorsaliy  sulcate;  last  dorsal  segment  roundly  sulcate  apically  in  the 
female  and  triangularly  notehed  in  the  male,  the  projections  acute  in 
both  sexes;  subgenital  plate  of  the  male  longer  than  broad,  obtuse 
angularly  incised  apically  and  ventro-laterally  carinate,  the  carinse 
terminating  on   either   side  of  the  apical  incision  and   from  their 

extremity  arise  the  short 
and  bluntly  terminated 
apical  styles;  of  the  fe- 
male proportionately 
much  shorter,  apically 
less  angularly  incised 
and  without  lateral  can- 
nation  or  apical  styles. 
Wings  of  both  sexes  and 
the  elytra  in  the  female 
aborted,  in  the  male  the 
elytra  project  beyond 
the  pronotum  a  distance 
equal  to  one-half  their 
width.  Legs  moderately 
short  and  stout,  anterior 

'^'^'^^■-'ZZ:::rT:.l..'^'otZL"^ ''"'''  coxal   spines   long  and 

sharp;  femora  vent  rally 
armed  with  a  few  short  spines,  the  anterior  and  intermediate  ones 
with  two  or  three,  usually  on  the  posterior  margin  only,  rarely 
unarmed;  posterior  femora  parallel  on  the  apical  third  and  aimed 
with  a  few  spines  on  both  margins  below,  the  geniculations  blunt, 
laminate  and  curved  inwards;  tibiae  armed  above  and  below,  the 
anterior  ones  with  a  single  preapical  spine  above  on  the  outer  mar- 
gin in  the  female  but  in  the  male  there  are  sometimes  three;  the 
intermediate  tibije  generally  have  four  spines  on  the  posterior  border 
above  and  one  or  two  on  the  anterior  margin ;  posterior  tibiie  armed 
below  for  three-fourths  of  their  length  with  small  spines  placed  far 
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apart  and  arranged  in  two  rows  of  six  or  eight  spines  each,  and  armed 
above  for  nearly  their  entire  length  with  two  rows  of  close  set,  short, 
stout  spines. 

General  color  light  wood-brown.  The  top  of  the  head  is  generally 
marked  longitudinally  with  obscure  stripes  and  the  pronotum  is  orna- 
mented above  by  faint  clepsydrate  markings  and  with  a  chestnut 
brown  stripe  down  the  middle  and,  in  the  female,  extending  ak)ng  the 
back  to  the  tip  of  the  abdomen.  The  posterior  femora  are  marked 
longitudinally  on  the  outer  face  with  a  black  line  and  the  tip  is  black, 
as  is  also  the  base  of  the  corresponding  tibiae.  This  femoral  colora- 
tion is  present  in  both  sexes  and  will  probably  prove  more  constant 
than  the  body  coloration.     The  ovipositor  is  infuscated  apically. 

Measurements, — Length,  pronotum,  male,  7  mm.,  female,  7;  elytra, 
male,  1.5;  posterior  femora,  male,  18,  female,  18.5;  ovipositor,  12.5; 
width,  pronotum  at  posterior  margin,  male,  5,  female,  5. 

Type. — Cat.  No.  5735,  U.  S.  National  Museum. 

Spechnen^  examined, — One  adult  female  (fig.  54),  the  type,  from 
San  Diego,  California  (Orcutt),  and  an  immature  male  from  Indio, 
California,  June  5  ((^audell).  Through  the  courtesy  of  Prof.  F.  H. 
Snow  I  have  been  enabled  to  study  an  adult  male  from  Bill  William's 
Fork,  Arizona  (Snow). 

The  above-mentioned  adult  male  agrees  with  the  female  type  except 
as  pointed  out  in  the  above  description.  It  may  eventually  prove 
wrongly  associated,  in  which  case  it  will  represent  a  new  species,  for 
it  is^  certainly  not  conspecific  with  any  of  the  three  following  forms. 
The  immature  male  from  Indio  was  taken  under  loose  bark  of  a  spiny 
tree  standing  alone  in  the  desert.  The  cerci  of  this  youn^  sj:)ecimen 
are  proportioned  about  like  those  of  the  adult,  but  the  inner  tooth  is 
scarcely  indicated.  The  anterior  tibiae  are  armed  above  with  a  single 
preapical  spine  on  the  outer  margin  like  that  of  the  female. 

The  insect  figured  by  Wood  worth  in  Bulletin  No.  142  of  the  Cali- 
fornia Experiment  Station  as  A,  notaUis  is  either  not  this  species  or 
an  unusually  poor  figure,  the  pronotum  being  figured  with  latei-al 
carinse,  which  is  certainly  not  true  of  the  insect  now  under  discussion. 

ATELOPLUS  MINOR,  new  species. 

De  8  cr  ip  1 10  n.  — Fe- 
male, male  unknown, 
llelated  st  ructu  rally 
to  the  preceding  spe- 
cies, but  differs  in  the 
following  particulars: 
The  ovipositor  is  not 
so  decidodl}^  curved 
upward,   the  anterior 


Fig.  56.— ATELOPLUS  minor,    adult  fbmale. 
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tibiae  are  armed  above  on  the  outer  margin  with  but  one  spine,  the 
color  is  a  dark  brown  with  lighter  mottlings,  and  the  size  is  still  smaller. 

MeajmrementH. — Length,  pronotum,  5  ram.;  posterior  femora,  13; 
ovipositor,  12.5;  width,  pronotum  at  posterior  margin,  3.76. 

Type.— C2ii.  No.  10182,  U.  S.  National  Museum. 

Specimens  e-xamined, — The  type  (fig.  56),  one  female,  Oracle,  Ari- 
zona, June  29  (Schwarz). 

ATELOPLUS  SCHWARZI,  new  species. 

AteUxpluH  imtaiuH  CwdvIjI.  (not  Scudder) ,  Proc.  U.  S.  National  Museum,  XXVI, 
1903,  p.  808.— Rehn  (not  Scudder),  Proc.  Acad.  Nat  Sci.  Philad.,  1904,  p. 
574. 

Description. — In  general  size  and  appeamnce  resembling  A.  7iotatuSy 
but  differs  in  the  following  partitmlars:  The  cerci  of  the  male  are 
short,  being  about  as  broad  as  long,  and  are  armed  at  the  tip  with  a 
very  small,  inconspicuous  blackish  tooth  (fig.  58);  the  cerci  of  the 
female  are  about  the  same  length  as  in  notattia^  but  taper  more 
abruptly,  being  somewhat  bulbous  basally.  The  last  dorsal  abdominal 
segment  of  both  sexes  is  more  acutely  cleft  than  in  notatxis  and  the 
projections  more  elongate.  Legs  armed  about  as  in  notatvs^  but  the 
anterior  tibiaB  of  both  sexes  in  all  specimens  examined  are  armed  above 
with  a  single  subapical  spine.     Color  like  that  of  notatwt,  except  the 

dorsal  stripe  is  not  present  in  either  sex 

and  the  posterior  femora  are  not  tipped 

with  black. 

Me  a  sure  m  ents.  — Length,"  pronotuiu, 

male,   6.5   mm.,    female,  7-7.5;   posterior 
FIGS.  57,.'i8.-ATEu.PLr8  wHWARzi.    femora,  male,  15,  female,  19-20;  ovipos- 

57,  CERCUH  OF  IMMATIRK  MALE.    o8.         ,  '  '  '  '  -i  tr     ^ 

cKRciHOFADULTMALE.  itor,  14^15;  width,  prouotum  at  posterior 

border,  male,  4.5,  female,  5.5. 

ry7>6?.— Cat.  No.  10180,  U.  S.  National  Museum. 

Specivums  exa7)nned.~0ne^  adult  male,  one  adult  female,  types,  and 
one  immature  female  from  Tinajas  Altas,  Arizona  (McGee);  one  adult 
female,  one  immature  male  and  two  immature  females.  Hot  Springs, 
Arizona,  June  21  (Barber  and  Schwarz);  one  immature  male,  Santa 
Rita  Mountains,  Arizona,  June  22  (Barber  and  Schwarz);  and  one 
immature  female.  Phoenix,  Arizona  (Cordley). 

This  species  superficially  resembles  noiatus^  but  the  black-tipped 
femora  of  the  latter  and,  especially,  the  form  of  the  male  cerci  very 
readily  serve  for  their  separation.  The  cerci  of  immature  female  speci- 
mens of  schwarx!  often  tapi^r  gradually  as  in  notatus  and  variation  will 
probably  be  found  to  exist  in  this  respect  even  in  mature  specimens. 
The  cerci  of  the  immature  males  are  essentially  as  in^the  adult  speci- 
mens (fig.  57).  Digitized  by  CjOOglC 

«  The  meaf^urenients  of  the  female  are  from  two  adult  specimens,  the  minimum 
measurements  beine  taken  from  the  tvne. 
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ATELOPLUS  LUTEUS,  new  species. 

Description. — A  much  smaller  and  more  slender  appearing  insect 
than  A.  notatus.  The  anterior  tibiae  of  both  sexes  are  armed  above  on 
the  outer  margin  with  three  spines.  The  general  color  is  yellowish 
brown,  much  lighter  than  in  the  preceding  species.  The  female  has 
a  black  dorsal  line  extending  from  the  front  of  the  pronotum  to  the 
tip  of  the  abdomen  composed  of  two  slender  lines  nearly  touching. 
This  dorsal  line  is  not  present  in  the  male.  The  posterior  femora  are 
not  tipped  with  black  and  the  outer  face  is  not  marked  with  a  dusky 
line  except  very  obscurely  so  in  the  male.  The  most  striking  pecu- 
liarities of  this  species,  however,  lie  in  the  genitalia.  The  cerci  of  the 
female  are  similar  to  those  of  A,  notatus^  but  those  of  the  males  are 
strikingly  different,  being  curved  inward  apically  and  with  a  slight 
shoulder  on  the  outer  side  (fig.  59).  The  ovipositor  is  very  nearly  as 
long  as  the  posterior  femora,  being  decidedly  more  than  three-fourths 
as  long,  as  opposed  to  the  two  previous  species  where  it  is  scarcely  more 
than  three-fourths  as  long  as  the  posterior  femora. 
The  ovipositor  is  curved  very  decidedly  upward  and  is 
scarcely  at  all  infuscated  apicall3\ 

Measurefnients. — Length,    pronotum,    male,    5   mm., 
female,  6;   posterior  femora,   male,    14,  female,  15.5; 
ovipositor,  15;  width,  pronotum  at  the  posterior  border,     fig.  59.— atelo- 
male,  3.5,  female,  4.5.  "''"  luteus. 

Type.—G2±.  No.  10181,  U.  S.  National  Museum. 

Specimens  exarjiined. — The  types,  one  male,  one  female,  Mohave, 
Arizona  (Wickham). 

The  small  size,  the  longer  ovipositor,  and  especially  the  form  of  the 
cerci  of  the  male  will  serve  to  differentiate  this  species  from  the  pre- 
ceding ones. 

IDIOSTATUS  Pictet. 

Idiostatus  Pictet,  Mem.  Soc.  Phys.  Grenev.,  XXX,  1888,  p.  63.— Scudder,  Can. 

Ent.,  XXVI,  1894,  pp.  178,  181;   Guide  N.  Amer.  Orth.,  1897,  p.  56;  Cat. 

Orth.  U.  S.,  1900,  p.  78.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  193. 
Cacapleris  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  178,  181  (invalid;  no  species 

included); Guide  N.  Amer.  Orth.,  1897,  p.  56  (invalid;  no  species  included); 

Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  p.  87;  Cat.  Orth.  U.  S.,  1900, 

p.  78.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Head  moderate  in  size,  inserted  well  into  the  pro- 
notum and  scarcely  prominent;  vertex  moderately  narrow,' about  one- 
third  as  broad  as  the  interocular  space;  eyes  rounded  and  quite 
prominent.  Pronotum  fairly  large  and  moderately  produced  i>oster- 
iorly;  lateral  lobes  variousl}'  developed,  in  some  species  being  well 
developed  and  in  others  poorly  so,  but  never  as  shallow  as  in  the  genus 
Atelophis^  moderately  declivent  and  with  or  without  posterior  sinus; 
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lateral  carinse  dull,  rarely  at  all  developed  on  the  anterior  half  and  then 
ver>^  inconspicuous;  median  carina  absent  or  obscurely  indicated  on 
the  posterior  portion  of  the  pronotum;  disk  posteriorly  somewhat 
flattened  or  uniformly  rounded,  anteriorly  truncate,  posteriorly- 
truncate,  subtruncate  or  somewhat  rounded.  Prosternum  unarmed. 
Wings  lateral  and  but  little  extended  beyond  the  pronotum  in  the  fe- 
male, in  the  male  overlapping  above  and  usually  extending  beyond  the 
pronotum  a  distance  equal  to  one-half  or  more  than  one-half  the  length 
of  the  pronotum.  Legs  long,  the  posterior  femora  more  than  two, 
usually  three  and  sometimes  four,  times  as  long  as  the  pronotum, 
much  swollen  on  slightly  more  than  the  basal  half  and  armed  below  on 
both  margins  with  a  few  small  spines;  anterior  tibice  armed  above  on 
the  outer  side  alone  with  three  or  four  spines  or  armed  on  both  outer 
and  inner  margins,  the  inner  margin,  when  spined,  with  two  to  thi-ee 
spines.  Abdomen  moderately  full  and  with  or  without  dorsal  carina; 
cerci  simple  in  the  female,  in  the  male  of  various  forms,  armed  on 
the  inner  side  with  a  tooth  or  projection;  supraanal  plate"  small, 
triangular  and  usually  hidden  beneath  the  last  abdominal  segment, 
which,  in  the  male,  is  apically  cleft,  the  incision  linear,  V-shaped, 
U-shaped  or  broadly  rounded;  subgenital  plate  of  the  female  narrowly 
cleft,  of  the  male  triangularly  cleft  with  the  lateral  angles  terminating- 
in  apical  styles.  Ovipositor  of  various  lengths,  straight  or  curved 
slightly  upwards  on  downwards. 

Type. — IdioHtatiui  calif  am  icits  Pictet.     ( = herman  ii  Thomas. ) 

This  is  an  interesting  genus  of  apparently  rare  insects  occurring  in 
the  western  and  southwestern  United  States.  Little  is  known  of  the 
habits  of  the  various  species  and  some  confusion  has  existed  regard- 
ing the  status  of  certain  forms.  The  synonomy  of  Scudder's  genus 
Cacopferla  with  Idlontatm  is  verv  certain  as  a  tj^pe  of  Oacopteris^  O. 
aequab\  has  been  seen  and  compared  with  the  type  of  Idimtatns  and 
found  to  be  generically  similar.  The  pronotum  of  aeqimlis  is  as 
angulate  posteriorly  and  the  median  carina  there  as  distinctly  in- 
dicated as  in  liermanlL 

The  armature  of  the  anterior  tibiae  in  this  genus  is  unusual  in  as 
much  as  those  of  the  two  sides  of  a  single  specimen  may  vary,  one 
being  armed  above  on  both  margins  and  the  other  on  the  outer  margin 
only.  When  long  series  of  specimens  are  studied  nearly  all  the  species 
will  probably  be  found  to  exhibit  more  or  less  variation  in  this  respect. 

As  a  whole  IdioKtatus  is  a  very  heterogeneous  genus,  but  the  various 
types  are  apparently'  unworthy  of  generic  distinction,  their  differences 
being  of  insuflicient  importance.     Three  types  of  ovipositor,  straight, 

aScudder,  Proc.  Amer.  Acad.  Arte  Sci.,  XXXV,  1899,  p.  87,  designates  what  I  call 
the  last  abdominal  segment  as  the  supraanal  plate.  In  this  matter  Scudder  is  very 
surely  wrong,  the  true  supraanal  plate  l)eing  always  present  but  nearly  or  entirely 
concealed  beneath  the  last  abdominal  segment. 
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curved  upwards  and  curved  downwards,  occur,  but  the  degree  of 
curvature  is  slight  and  valueless  as  a  character  of  more  than  specific 
value. 

As  stated  under  the  discussion  of  Eremopedes^  there  is  some  rela- 
tionship between  that  genus  and  Idiostdtua, 

The  species  of  Idiostatus  are  quite  numerous  as  compared  with  most 
of  our  Dectician  genera,  and  to  facilitate  their  easy  differentiation  two 
tables  are  given,  one  of  the  males  and  one  of  the  females.  The  fol- 
lowing tables  have  been  prepared  with  considerable  care,  and,  I  trust, 
will  be  found  as  f unctionable  as  compatible  with  the  classifactory  dif- 
ficulties of  the  objects  treated. 

KEY   TO  THE  SPBCIiGS  OP   IDIOSTATITS — MALES. 

(MaleB  unknown  of  femorata  and  variegata.) 

A.  Cerci  round  or  somewhat  depressed,  apically  very  unlike  that  of  inermis  as  tabu- 
lated under  the  alternate  category. 
B.  Cerci  with  an  inner  tooth,  not  like  fig.  61. 

C.  Cerci  beyond  the  tooth  short  and  triangular  or  swollen,  not  like  fig.  64. 
D.  Tooth  of  the  cerci  somewhat  incurved  apically;  cerci  between  the  tooth 
and  the  tip  concave,  figs.  66,  67. 
E.  Cereal  tooth  apically  sharp  and  slender,  no  more  than  one-fourth  as 
thick  as  the  apical  portion  of  the  cercus  itself. 
F.  Smaller,  total  length  20  mm.,  of  pronotura  6-8  mm... hermaniij  p.  381 
F'.  Larger,  total  length  30  mm.,  of  pronotum  9-10  mm.. bilineatiLs,  p.  379 
F/.  CercAl  tooth  apically  less  sharp,  thicker  than  the  apical  portion  of  the 

cercus  itself .fuscopunriatus,  p.  382 

jy.  Tooth  of  cerci  not  incurved;  cerci  between  the  tooth  and  the  tip  straight 
or  convex,  figs.  70,  72. 
E.  Tooth  of  cerci  triangular;  cerci  beyond  the  tooth  acute  triangular,  fig. 

70 rehni,  p.  382 

E'.  Tooth  of  cerci  slender;  cerd  beyond  the  tooth  swollen,  fig.  72. 

eleganSj  p.  384 
C^.  Cerci  beyond  the  tooth  long  and  slender,  much  longer  than  the  tooth  itself, 

fig.  64 ttinuaUij  p.  378 

W.  Cerci  with' an  outer  tooth  or  shoulder,  like  fig.  61. 
C.  Apical  projections  of  the  last  abdominal  segment  triangular,  short,  separated 

by  a  V-shaped  cleft,  fig.  63 nemdemis,  p.  378 

C^.  Apical  projections  of  the  last  abdominal  segment  slender,  accuminate,  sepa- 
rated by  a  U-shaped  cleft,  fig.  62 xqualis,  p  376 

X^.  Cerci  basally  somewhat  compressed  and  apically  forming  two  depressed  incurved 
teeth,  fig.  73 inermis,  p.  386 

KEY  TO  THE  SPECIES   OF   IDIOHTATUS — FEMALES. 

(Females  unknown  of  nevadenais,  sinuata,  tind/nscopunctata.) 

A.  Ovipositor  almost  as  long,  or  longer  than,  the  posterior  femora. 

B.  Size  smaller  and  more  slender,  the  pronotum  less  than  9  mm.  in  length  rarely, 
rehni  and  hermanii  more  than  6  mm. 
C.  Ovipositor  straight  or  curved  gently  upwards;  pronotum,  except  in  hermanii, 
less  than  6  mm.  in  length.                                          ^,g.^.^^,  .^  GoOQIc 
D.  Larger,  pronotum  more  than  7  mm.  in  length hermanit^\).  381 
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IK.  Smaller,  pronotutu  no  more  than  6  mm.  in  length,  usually  less. 
E.  Posterior  femora  lees  than  four  times,  usually  but  three  times,  as  loug 

as  the  pronotum inermis,  p.  386 

I/.  Posterior  femora  four  or  more  times  as  long  as  the  pronotum. 

ipgualisj  p.  376 
(y.  Ovipositor  apically  curved  somewhat  downwards;  pronotum  usually  more 

than  6  mm.  in  length rehni,  p.  382 

W,  Size  large  and  bulky,  the  pronotum  9  mm.  or  more  in  length. 
C.  Larger,  the  posterior  femora  more  than  25  mm.  in  length... ^i/in^o^tw,  p.  379 
C.  Smaller,  the  posterior  femora  no  more  than  25  mm.  in  length. 

degam,  p.  3S4 
A^.  Ovipositor  much  less  than  the  posterior  femora  in  length.     " 
B.  Smaller,  posterior  femora  more  than  four  times  as  long  as  the  pronotum. 

fenioraia,  p.  387 
B'^.  Larger,  posterior  femora  less  than  four  times  as  long  as  the  pronotum. 

variegcUa.,  p.  3S7 

IDIOSTATUS  ^QUALIS  Scudder. 

Cacopteris  ppqiiaUn  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp.  88,  92; 
Cat.  Orth.  U.  S.,  1900,  p.  78.— Wood  worth,  Bull.  No.  142,  Cal.  Exp.  SU„ 
1902,  p.  15.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Head  scarcely  prominent,  quite  deeply  inserted  into 
the  pronotum;  vertex  about  one-third  as  broad  as  the  interocular  s(>aoe 
and  quite  prominent;  eyes  rounded,  not  very  large  but  protrudent, 
being  decidedly  prominent;  basal  segment  of  the  antennae  enlarged  and 
broad  but  scarcely  one-half  as  large  as  the  vertex  as  viewed  from  in 
front.  Pronotum  moderate  in  size;  lateral  lobes  well  developed,  nearly 
as  deep  as  long,  almost  vertical  and  very  slightly  sinuate  posteriorly  ;  . 
lateral  carinse  scarcely  indicated  except  on  the  posterior  third  where 
they  are  present,  usually  distinct  but  never  sharp;  median  carina 
present  only  on  the  posterior  fourth  of  the  pronotum  and  there  ver^- 
blunt  and  indistinct;  pronotal  disk  rounded,  scarcely  perceptibly^ 
tectate,  without  transverse  sulci  or  with  a  very  obscure  broad  shallow 
one  across  the  posterior  portion,  truncate  anteriorly  and  posteriorly. 
Legs  long,  the  posterior  femora  about  four  times  as  long  as  the  pro- 
notum and  much  swollen  on  a  little  more  than  the  basal  half,  armed 
below  with  a  few  sharp,  short,  stout  black  spines;  anterior  tibia;  armed 
above  on  both  margins,  three  spines  on  the  outer  margin  and  two  on 
the  inner.  Elytra  of  the  male  (tig.  60)  ample,  projecting  beyond  the 
pronotum  a  distance  about  equal  to  the  pronotal  length,  of  the  female 
forming  widely  separated  rounded  pads  which  project  scarcely  their 
own  width  beyond  the  pronotum.  Abdomen  moderately  plump, 
scarcely  carinate;  subgenital  plate  deeply  and  linearly  cleft  in  the 
female,  in  the  male  triangularly  incised  apically,  the  terminal  styles 
about  four  times  as  long  as  broad;  last  dorsal  abdominal  segment  of 
the  male  apically  furcate,  the  angles  elongate,  extending  to  about  the 
tip  of  the  subgential  plate,  and  sharp,  with  the  incision  U-shaped  (fig. 
62)  cerci  of  the  female  about  three  times  as  long  as  the  greatest  breadth, 
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much  swollen  on  the  basal  two-thirds,  the  apical  third  i^apidly  tapering 
in  the  basal  portion,  apicall}^  pointed;  c^rci  of  the  male  rounded, 
apically  slightly  depressed  with  the  tip  attenuate,  bent  inwards  and 
slightly  pointed,  on  the  outer  side  about  the  middle  furnished  with  a 
blunt  shoulder  or  short  projection  (fig.  61).  Ovipositor  almost  straight, 
very  slightl  v  curved  upwards  and  as  long,  or  very  nearly  as  long,  as 
the  posterior  femora. 

Color  dark  or  light  yellowish  brown;  the  sides  of  the  pronotum  just 
below  the  short  blunt  lateral  carinse  is  usually  shiny  black.  The 
tegmina  of  the  males  are  generally  yellowish  brown  with  a  round  black 
spot  on  the  outer  apical  margin  of  each. 

Measuren)  ei}  U.  —  Length, 
pronotum,  male,  4.5-5.5 
mm.,  female,  5.25-6;  elytra, 
male,  3.5-5,  female,  1-1.5; 
posterior  femora,  male, 
18-21,  female,  20-25;  ovi- 
positor, 20-24. 

ryjP^.-Cat.  No.  10183, 
U.  S.  National  Museum,  and 
in  the  collections  of  S.  H. 
Scudder  and  A.  P.  Morse. 

SpecitnenH  exarn in  ed.  — 
Various  specimens  from  Cal- 
ifornia and  a  female  from 
Arizona.  All  the  types  are 
from  California.  Besides  a 
female  type  from  Cahon 
Pass,  California,  the  National  Museum  contains  two  males  and  two 
females,  all  from  Los  Angeles  County,  California,  except  one  male 
which  is  labeled  simpl}'  California.  One  adult  female  from  Clare- 
mont,  California,  and  two  immature  females  from  San  Bernardino 
County,  California,  taken  in  May,  are  also  in  the  National  collection. 
Bruner  has  recently  contributed  a  female  specimen  from  Arizona 
(Dunn). 

An  immature  male  in  the  Morse  collection  shows  the  elytra  not  pro- 
jecting beyond  the  pronotum  but  with  cerci  essentially  as  in  adult 
individuals.  The  immature  female  often  has  the  ovipositor  considerably 
longer  than  the  posterior  femora,  one  in  the  Morse  collection  having 
the  ovipositor  22  mm.  in  length  while  the  posterior  femora  measures 
but  17.5  mm. 


61  62 

Figs.  60,  61,  62.— Idiostatus  .equalis.  60,  adult  male. 
61,  cercrs  of  malk.  62,  last  dorsal  abdominal  seg- 
ment of  male. 


Digitized  by  VjOOQ  IC 
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INAL    SEGMENT   OF 
THE  MALE. 


IDIOSTATUS  NEVADENSIS  Scudder. 

Oacopteris  nevadensis  Scuddrr,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp. 
88,  91  (male,  not  female);  Cat  Orth.  H.  S.,  1900,  p.  78.— Kirby,  Syn.  Cat, 
Orth.,  II,  1906,  p.  194. 

Description, — Male,  female  unknown.  Very  similar  in  structure 
and  appearance  to  C.  mqualls.  The  anterior  tibiae  are  armed  as  in 
aequalis  but  the  posterior  femora  are  relatively  a  little  shorter.  The 
lateral  lobes  of  the  pronotum  are  well  developed  but  are  less  sinuate 
posteriorly  than  in  iequalis^  being  practically  without 
an}'^  trace  of  sinus.  The  elytra  are  essentially  as  in 
mquaZw  and,  like  those  of  that  species,  have  the  outer 
apical  anglci*  marked  by  a  black  spot.  The  cerci  are 
Fig.  63.-iDioaTATU8    ji^e  thosc  of  pequolls  but  the  structure  of  the  last  dor- 

NEVADKNS18.    LAST  ,  ^  -     .1  11  .  • .  i  • «.  .  .1 

DOR8A.L  ABDOM-  sal  scgmcut  of  thc  abdomen  is  quite  different,  the 
apical  denticulations  being  short,  not  reaching  as  far 
back  as  the  tip  of  the  subgenital  plate,  and  triangu- 
lar, not  elongate,  and  the  intervening  sinus  is  V-shaped  (fig.  63). 

Measurements. — Length,  pronotum,  5  mm.;  posterior  femora,  18; 
elytra,  3. 

Type. — In  the  Scudder  collection. 

Specimen's  examined. — Two  males,  Ruby  Valley,  Nevada  (Ridge- 
way). 

The  female  associated  with  these  males  by  Scudder,  but  which  he 
suggested  might  not  belong  here,  is  really  the  female  of  /.  inermi^^ 
which  see. 

This  species  is  very  closely  allied  to  seqivalis  and  may  eventually 
prove  to  be  a  form  of  that  species.  The  structure  of  the  last  abdominal 
segment,  however,  seems  to  indicate  quite  strongly  their  distinctness. 

IDIOSTATUS  SINUATA  Scudder. 

Caropteris  sinnata  Scudder,  Proc.  Amer.  Acad.  Arte  Sci.,  XXXV,  1899,  pp.  88, 
90;  Cat.  Orth.  U.  S.,  1900,  p.  78.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Male;  female  unknown.  Head  moderately  deeply 
inserted  into  the  pronotum,  scarcely  prominent;  vertex  narrower  than 
in  seqicalis^  being  scarcely  more  than  one-fourth  as  broad  as  the  inter- 
ocular  space;  eyes  rounded  and  quite  prominent;  basal  segment  of  the 
antennae  broad  and  about  as  large  as  the  vertex  when  viewed  from  in 
front.  Pronotum  of  medium  size  and  moderately  produced  poste- 
riorly; lateral  lobes  not  well  developed,  being  nearly  twice  as  long  as 
deep,  moderately  declivent,  posterior  margin  slightly  sinuate;  lateral 
and  median  carinas  not  indicated,  the  position  of  the  former  faintly 
represented  by  a  slight  squareness  of  the  pronotum  at  that  point;  disk 
broadly  rounded,  without  transverse  sulci,  subtruncate  in  front  and 
behind.     Legs  moderately  long,  the  posterior  femora  absent  in  the 
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only  specimens  examined;  anterior  tibiae  armed  above  on  the  outer 
side  only  with  three  spines.  Elytra  as  in  pequaUs  but  extending 
beyond  the  pronotum  a  distance  scarcely  more  than  one-half  the  tho- 
racic length  and  without  a  black  spot  on  the  outer  apical  angle.  Sub- 
genital  plate  as  in  adqualis  but  the  last  abdominal  segment  is  between 
that  species  and  net^adensis^  the  apical  denticulations  being  almost  as 
elongate  as  those  of  sequdLis  and  the  intervening  sulcus  V-shaped  as 
in  nevadensia  (fig.  65).  The  cerci  are  very 
different  from  those  of  the  preceding  spe- 
cies; here  the  inner  tooth  is  short  and  placed 
about  the  center  and  the  tip  of  the  cercus  is 
nearly  in  a  line  with  the  basal  portion  (fig.  64). 
The  color  is  a  yellowish  brown  with  darker 
mottlings  on  the  legs  and  pronotum;  elytra  p,,rG4,66.-iDiosTAT™ATA. 
light  brown  with  the  membraneous  portion  64.  cercus  of  male.  65,  l.\st 
black,  the  outer  apical  angles  not  marked  by       ^««^^  abdominal  sboment  of 

'  ^  ^  -^  THE  MALE. 

a  black  spot. 

Measurements. — Length,  pronotum,  6  mm.;  posterior  femora,  20; 
elytra,  3.5. 

Type. — In  the  Scudder  collection. 

Specimens  exmniried. — Two  males.  Fort  Whipple,  Arizona  (E. 
Palmer). 

The  most  striking  characters  of  this  species  is  the  poorly  developed 
lateral  lobes  of  the  pronotum,  the  absence  of  any  lateral  carina  and 
the  structure  of  the  cerci.  This  species  resembles  very  much  the 
Eremopedes  scudderi  of  Cockerell,  and  it  may  belong  to  Ereraopedes 
rather  than  to  Idiostatus. 

IDIOSTATUS  BILINEATUS  Thomas. 

Steiroxys  bUin^aUi  Thomas,  Rep.  U.  S.  (ieol.  Surv.  \V.  100  Mer.,  V.  1875,  p.  905. 
Idio9taius  bUineatus  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  181,  183;  Cat.  Orth.  ♦ 

U.  S.,  1900,  p.  78.— WooDwoRTH,  Bull.  No.  142,  Calif.  Exp.  Stat.,  1902,  p.  15.— 

KiRBY,  Syn.  Cat  Orth.,  II,  1906,  p.  193. 

Description, — Head  of  medium  size,  moderately  inserted  into  the 
pronotum;  fastigium  considerably  produced,  apically  as  broad  as  one  of 
the  eyes;  front  slightly  convex.  Eyes  not  very  prominent,  round. 
Pronotum  large,  posteriorly  produced  and  inclined  upward,  especially 
in  the  male  where  they  cover  the  base  of  the  wings.  Lateral  lobes 
well  developed,  about  two-thirds  as  deep  anteriorly  as  long  and  with 
scarcely  any  sinus,  almost  vertical  with  very  broadly  rounded  lateral 
carina3,  not  present  anteriorl}^;  median  carina  merely  indicated  poste- 
riorly; disk  moderately  transversely  convex,  smooth,  without  sulci, 
truncate  both  anteriorly  and  posteriorly,  sometimes  slightly  rounded 
behind.  Abdomen  smooth,  without  carina,  thick  and  heavy,  somewhat 
as  in  the  genus  Andbrus.  Ovipositor  nearly  straight,  slightly  curved 
upward,  as  long  as  the  posterior  femora  and  apically  unarmed.    CercJ 
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of  the  female  about  three  times  as  long  as  the  basal  width,  uniforml v 
tapering,  of  the  male  (fig.  ^^)  broad  and  stout,  separated  at  the  base 
by  a  space  about  one-half  as  wide  as  the  basal  breadth  of  one,  the  inner 
tooth  slender  and  much  less  in  diameter  than  the  apical  portion  of  the 
cercus;  last  dorsal  segment  of  the  abdomen  apically  concave  and 
depressed,  forming  two  small  rounded  lobes.  Elytra  as  broad  as  and 
more  than  one-half  as  long  as  the  pronotum,  and 
overlapping  above  in  the  male,  in  the  female  mere 
lateral  pads.  Legs  with  the  anterior  coxal  spines 
long  and  distinct;  posterior  femora  as  long  as  the 
body,  about  three  times  as  long  as  the  pronotum, 
Pig. 66.— IDI08TATU8  Bi.  stout,  swollen  on. the  basal  two-thirds  and  without 
LiNEATA.  cERccsAND    genlcular  spines;  anterior  tibiae  spined  above  on 

LAST  DORSAL  ABDOMI-       V,  ^  .j  .,,      ,|  .  .     *  j.     ,        x"i    • 

NALSBGMKNTOFMALE.    ^hc  outcr  sidc  With  thrco  spines;  intermediate  tibiass 
spined  above  on   both  margins;  posterior  femora 
and  tibiae  armed  below  with  a  row  of  short,  dull,  black  spines  on  both 
carinae. 
Color  (alcoholic),  after  Thomas. 

Dorsal  portions  throughout  pale  olive,  striped  with  yellowish  lines.  Two  rather 
narrow  yellowi.sli  lines  (one  from  each  eye)  extend  back  along  the  entire  length  to 
the  tip  of  the  abdomen:  each  alxlominal  segment  is  margined  posteriorly  with  a 
quite  narrow  yellowish  line;  the  lateral  margins  are  marked  with  a  somewhat  broader 
line  of  the  same  color.  Face  and  entire  ventral  surface  pale  yellow.  Legs  purplish 
externally.  The  olive  of  the  abdomen  and  pronotum  is  more  or  less  slightly  tinged 
with  rufous  near  the  margins  of  the  spaces. 

I  have  seen  no  material  fit  for  study  with  relation  to  coloration. 

MeasuremenU, — Length,    pronotum,    male,    9    mm.,    female,   10; 
posterior  femora,  male,  24.5-26,  female,  28-31;  elytra,  male,  5.5-7, 
female,  2;   ovipositor,   30-32.     Width,   pronotum  across   metazona, 
male,  6,  female,  8. 
•    Type. — Apparently  lost. 

Spedniens  escamiiiecL — Two  pairs  in  the  Scudder  collection  from 
Fort  Reading,  Shasta  Valley,  California,  taken  by  Lieut.  Williamson. 

This  species  was  described  by  Thomas  from  a  female  taken  by  Hen- 
shaw  at  San  Carlos,  Arizona.  I  have  been  unable  to  find  this  specimen 
in  any  of  the  collections  studied.  The  specimens  in  Scudder's  collec- 
tion are  moldy  and  much  worn  and  probably  very  poorly  represent 
the  coloration  of  living  specimens. 

This  large  bulky  insect  is  conspicuously  distinct  from  the  other 
members  of  the  genus.  The  cerci  of  the  males  of  this  and  the  follow- 
ing three  species  are  in  some  respects  similar  and  are  very  different 
from  the  types  represented  by  the  preceding  species.  The  last  dorsal 
segment  of  the  abdomen  also  differs  materially  from  those  of  the  pre- 
ceding forms. 

Digitized  by  LjOOQ IC 
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IDIOSTATUS  HERMANII  Thomas. 

Steiroxys  hermanii  Thomas,  Rept.  U.  S.  Geol.  Surv.  W.  100  Mer.,  V,  1875,  p.  904, 

pi.  XLiv,  fig.  4.— Proc.  Davenp.  Acad.  Nat.  Sci.,  I,  1876,  p.  263. 
IdioOatus  hermanii  Scuddkr,  Can.  Ent.,  XXVI,  1894,  pp.  181,  183;  Cat.  Orth. 

U.  S.,  1900,  p.  78.— WooDwoRTH,  Bull.  No.  142,  Calif.  P:xp.  Stat.,  1902,  p.  15.— 

KiKBY.  Syn.  Cat.  Orth.,  II,  1906,  p.  193. 
IdioskUus  calif omicus  Pictet,  Mem.  Soc.  Phys.  Hist.  Nat  Gene  v.,  XXX  (6), 

1888,  p.  64,  pi.  in,  figs.  36,  35  a,  h. 

Descrij}tio7i. — In  general  characters  allied  to  L  hiiineatm^  but  is  a 
much  smaller  and  more  slender  insect.  The  head  and  thorax,  also  the 
abdomen  and  elytra,  are  essentially  as  in  cequalis.  The  lateral  carinse 
of  the  pronotum  are  moderately  distinct,  less  so  anteriorly.  The  pos- 
terior femora  are  less  than  three  times  as  long  as  the  pronotum,  armed 
on  both  margins  below,  and  the  anterior  tibia?  are  armed  above  on 
the  outer  side  only  with  three  spines.  The  elytra  of  the  male  extend 
beyond  the  posterior  margin  of  the  pronotum,  a  distance  less  than  the 
thoracic  length,  the  outer  apical  angle  immaculate;  of  the  female 
extending  only  a  couple  of  millimeters  beyond  the  pronotum.  Geni- 
talia similar  to  that  of  hiUneatus^  the  cerci  of  the  male,  however,  a  little 
more  concave  between  the  apex  and  the  tooth. 

Color  brownish  yellow,  the  base  of  the  last  abdominal  segment  some- 
times marked  at  the  upper  portion  of  the  sides  with  black,  and  the  lat- 
eral lobes  of  the  pronotum  are  usually  more  or  less  distinctly  margined 
with  lighter  color.  Otherwise,  the  color  is  quite  uniform  in  all  cabi- 
net specimens  examined.  In  life  the  insects  are  often  grass  green,  but, 
as  represented  by  a  series  of  over  a  dozen  immature  specimens  taken 
by  me  on  July  24,  1906,  on  a  species  of  Ceanothus^  a  small  holly-like 
plant  forming  dense  mats  on  the  ground  at  the  bavse  of  Mount  Shasta, 
California,  the  colors  are  often  of  various  hues,  the  general  color 
sometimes  bright  chocolate  brownish  or  sometimes  red.  The  lateral 
lol)es  of  some  of  these  immature  specimens  were  black,  but  in  most 
cases  they  are  brownish. 

Measurements, — Length,  pronotum,  male,  6.5-8  mm.,  female,  8; 
posterior  femora,  male,  17-22,  female,  23;  elytra,  male,  5,  female,  2; 
ovipositor,  26. 

Specimens  t^xamined, — A  number  of  specimens  from  the  Mount 
Shasta  district  in  California. 

The  type  oi  calif ormicus  is  probably  in  the  collection  of  Brunner  von 
Wattenwyl,  but  that  of  hermanii  seems  to  be  lost,  not  having  been 
found  in  any  of  the  collections  studied  by  me.  The  Scudder  collection 
contains  one  male  specimen  from  Mount  Shasta  District,  California, 
labeled  /.  califr/micns^  by  Scudder.  Besides  the  specimens  taken  by 
the  writer  at  Mount  Shasta,  California,  in  July,  l^^OO,  as  mentioned 
above,  the  National  Museum  contains  an  adult  pair  from  the  same 
locality  taken  in  September,  1885,  by  Behrens.     They  were  presented 
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to  the  Museum  by  Bruner.  Besides  the  above-mentioned  specimens, 
the  National  Museum  has  a  single  female  specimen  without  locality, 
also  presented  by  Bruner,  that  is  referred  here  with  some  doubt.  It 
is  somewhat'smaller  than  the  adult  from  Shasta,  and  the  sides  of  the 
abdomen  are  marked  with  black  on  the  posterior  margins,  and  the 
last  two  segments  are  wholly  black  laterally.  The  abdomen  has  aliw 
a  pair  of  pale  narrow  subdorsal  stripes.  The  anterior  tibiie  arespined 
above  on  both  margins.     The  posterior  femora  are  missing. 

IDIOSTATUS  FUSCOPUNCTATUS  Scudder. 

Cacopteris  fuscopunctaiii  Sctdder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899, 
pp.  88,  89;  Cat.  Orth.  U.  S.,  1900,  p.  78.— Wood  worth,  Bull.  No.  142,  Calif. 
Exp.  Stat.,  1902,  p.  15.— Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Cacopteris  jjuncUiia  (error  for  fitscojmndata)  Caudeli.,  Proo.  U.  S.  Nat.  Mus., 
XXVIII,  1905,  p.  477. 

Description. — Male,  female  unknown.  Head  and  pronotmn  as  in 
seqmdifi^  the  lateral  lobes  of  the  latter  scarcely  sinuate  behind.  Elytra 
extending  beyond  the  pronotum  a  distance  equal  to  about  one-half  the 

length  of  the  pronotum,  the  outer  apical 
V  angles  marked  by  a  black  spot.    Legs  mod- 

FT  erately  long,  the  posterior  femora  about 

I'Js^  \,  y^^\'  /      three  times  as  long  as  the  pronotum,  armed 

•*^  ^   ,    V         below  with  a  few  small  black  spinules  on 

FiGB.  67.  68.-i,>,c>sTATi'8  FiscoPUKr-    ^^^^  margius;  anterior  tibiae  armed  above 

TATiH.  67, cERrusoFMALE.  68,  LAST    ou  thc  outcr  marglu  only  with  three  spines. 

DORSAL     ABDOMINAL      SEGMENT     OF        /-i  .       .        .|  .        xL  £      T      I  "/C. 

MALE.  Cerci  similar  to  those  of  /.  hennann  (fig. 

67).  The  last  abdominal  segment  of  the 
male  (fig.  68)  is  very  different  from  that  of  hermanii^  the  apical  lol)e.s 
being  triangular,  sharply  pointed,  not  extending  back  to  the  tip  of  the 
subgenital  plate  and  separated  by  a  deep  rounded  incision,  in  this  respect 
somewhat  allied  to  L  ieqimlls, 

Meamirements, — Length,  pronotum,  4.5  mm.;  posterior  femora,  14; 
elytra,  2.5. 

Type, — In  the  Scudder  collection. 

Speclmcim  examined, — The  type,  a  single  male  from  Tehachapi, 
California,  taken  by  Morse  on  August  2,  and  a  single  immature  male 
specimen  in  the  National  Museum  taken  by  Oslar  at  Nogales,  Arizona, 
on  July  13,  1903. 

IDIOSTATUS  REHNI,  new  species. 

Description, — Head  moderate,  scarcely  prominent:  vertex  broad 
and  moderatt^h'  piominent,  one-third,  or  a  little  more  than  one-third, 
as  broad  as  the  interocular  space.  Eyes  rounded,  of  moderate  size 
and  prominence.  Antennal  scrohes  about  one-half  as  large  as  the 
vertex  as  viewed  from  in  front.  Pronotum  moderatel}'  large  and 
considerably   produced    posteriorly;    lateral    lobes    well    developed, 
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nearly  a8  deep  as  long,  slightly  declivent  and  considerably  sinuate 
posteriorly;  lateral  carinse  of  the  female  very  dull  but  nearly  persist- 
ent, converging  somewhat  about  the  middle  of  the  anterior  third,  at 
which  point  the  disk  is  cut  b}'  a  distinct  but  narrow  transverse  sulcus, 
in  the  male  the  lateral  carinse  are  scarcely  indicated  anterior  of  the 
posterior  half  of  the  pronotum  and  are  almost  parallel,  the  disk  in 
this  sex  with  the  transverse  sulcus  scarcely  noticable,  forming  a  mere 
line;  median  carina  inconspicuously  t  resent  only  on  the  posterior 
third  of  the  pronotum  in  both  sexes;  disk  almost  flat  for  the  entire 
length  in  the  female,  in  the  male  slightly  flattened  on  the  posterior 
half  or  a  little  less,  the  anterior  portion  broadly  rounded;  anterior 
and  posterior  margins  subtruncate  in  both  sexes.  Legs  moderately 
long,  the  posterior  femora  three  times,  or  almost  three  times,  as  long 
as  the  pronotum,  parallel  in  the  apical  half,  the  basal  half  much  and 
abruptly  ampliate  and  armed  below  on  both  margins  with  several 
short,  sharp,  black  spinules;  anterior  tibiie  armed  above  on  the  outer 


Fig.  69.— iDioflTATUS  rehni.   Adult  female. 

margin  only  with  three  spines,  rarely  with  four.  Elyti*a  of  the  male 
extending  beyond  the  pronotum  a  distance  equal  to  about  one-half  the 
length  of  the  pronotum,  uniform  in  color;  in  the  female  the  elytra 
are  mere  lateral  pads  scarce!}'  extending  beyond  the  pronotum.  Ab- 
domen moderately  plump,  subcarinate,  the  last  dorsal  segment  in  the 
male  broadly  and  roundly  concave  and  flattened  apically  as  in  henmmu; 
cerci  of  the  female  about  four  times  as  long  as  the  basal  breadth,  cylin- 
drical and  tapering  nearly  uniformly  to  an  acute  point,  of  the  male 
cylindrical  at  the  base,  somewhat  depressed  apically  and  acutely 
pointed,  furnished  on  the  inner  side  with  a  triangular  tooth  as  long  as 
the  cereal  width  at  that  point,  the  lower  margin  of  the  tooth  perpen- 
dicular to  the  main  body  of  the  cercus  and  situated  about  the  middle 
of  it  (fig.  70).  Ovipositor  considerably  longer  than  the  posterior 
femora  and  curved  slightly  downward  (fig.  69),  apically  pointed,  the  tip 
granulose. 

Color  uniformly  reddish  or  yellowish  brown,  in  life  probably  usually 
green.     The  lateral  lobes  of  the  pronotum  in  living  specimens  are  prob- 
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ably  margined  below  and  posteriorly  with  light  yellow.  The  elytra 
of  the  males  are  uniformly  yellowish  brown,  the  membrane  and  veins 
unicolorous,  the  outer  apical  margins  not  marked  by  a  black  spot.  The 
spines  of  the  legs  are  tipped  with  black  and  the  spinules  on  the  under- 
side of  the  posterior  femora  are  black  to  the  base. 

MeasuremeixU, — Length,  pronotum,  male,  6.5  mm., 

IflT  female,  8;  posterior  femam,  male,  18-19,  female,  24; 

ji  Lr  elytra,  male,  3.5-4.5,  female,  about  .5;  ovipositor,  29. 

\y  Type.— C^t.  No.  10184,  U.  S.  National  Museum. 

Fig.    70.— idiobtatus        Specimens  examined. — Two  males,  one  female,  Sis- 
REHNi.    CERCIT8  OF    kiyou  County,  CaHfomia  ( A.  Kocbelc). 

Superficially  the  males  of  this  species  resemble 
very  much  some  yellowish  males  of  Eremopedes  ephippiata^  but  the 
cerci  and  superaanal  plate  are  very  different.  I  have  named  this 
species  in  honor  of  Mr.  J.  A.  G.  Rehn,  of  Philadelphia,-^enn- 
sylvania. 

IDIOSTATUS  ELEGANS,  new  species. 

Description. — Head  large,  slightly  broader  than  the  anterior  portion 
of  the  pronotum,  into  which  it  is  modemtely  inserted;  fastigium  some- 
what prominent,  about  as  broad  as  one  of  the  e3^es,  one-third  as  broad 
as  the  interocular  space;  front  broadly  rounded;  eyes  moderate  in  size, 
scarcely  prominent,  slightl}^  elongate.  Pronotum  large,  posteriorly 
produced  over  the  base  of  the  abdomen;  lateral  lobes  well  developed, 
nearly  as  deep  as  long  and  slightly  sinuous  posteriorly;  lateral  carinas 
indicated  only  posteriorly  and  there  very  broadl}^  rounded;  median 


Fia.  71.— iDioaTATu.s  eleoans.    Adult  male. 


carina  ver^^  slight,  subpersistent  in  both  sexes,  but  very  slender  and 
obscure,  especially  in  the  female;  disk  broadly  rounded,  subtruncate 
anteriorly  and  posteriorly,  anteriorly  sometimes  a  little  emarginate, 
cut  across  the  anterior  fifth  by  a  slender  transverse  sulcus  and  mesiall}' 
marked  b}^  a  broader  V-shaped  sulcus,  not  extending  to  the  sides.  Pro- 
sternum  unarmed.     Legs  short  and  stout;  posterior  femora  about  two 
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and  one-half  times  as  long  as  the  pronotum,  much  swollen  on  the  basal 
two-thirds  and  armed  beneath  with  several  very  short,  triangular,  black 
spines;  anterior  tibise  armed  above  on  the  outer  side  only  with  three 
spines.  Elytra  in  the  male  overlapping  above  and  extending  beyond 
the  pronotum  a  distance  a  little  less  than  one-half  the  length  of  the 
pronotum,  of  the  female  broad,  almost  touching  above  and  projecting 
beyond  the  pronotum  a  distance  equal  to  about  one-fourth  the  pronotal 
length.  Abdomen  plump,  scarcely  carinate;  last  abdominal  segment 
apically  depressed  and  mesially  roundly  incised;  cerci  of  the  male  thick 
and  broad,  apically  roundly  tapering  to  a  point  and  armed  on  the  inner 
side  with  a  sharp  spine  (fig.  72);  cerci  of  the  female  short  and  stout, 
about  two  and  one-half  times  as  long  as  the 
basal  breadth  and  rapidly  tapering  to  a  point. 
Ovipositor  longer  than  the  posterior  femora 
and  nearly  straight,  apicall}'^  very  slightly  up- 
curved. 

Color  reddish  brown,  in  the  male  lighter, 
marked  with  black.  The  head  has  a  broad 
black  postocular  stripe  and  a  black  streak  on  cercus  and  last  dorsal 
the  top.  Pronotum  mesially  marked  with  a  abdominal  segment  op 
triangular  black  spot  and  behind  with  a  sub- 
marginal  broad  black  transverse  stripe  extending  halfway  down  the 
side  of  the  lateral  lobes,  more  conspicuous  in  the  male.  Elytra 
yellow  with  paler  veins.  Abdomen  with  the  last  two  segments  shiny 
black,  except  the  mesial  emargination  of  the  terminal  one.  Ovi- 
positor black,  yellowish  apically  and  below  basally.  Posterior  femora 
marked  with  black  above  at  the  base,  on  the  outer  face  mesially 
and  at  the  tip.  The  spines  of  the  femora  and  the  posterior  tibiie  are 
black,  and  both  femora  and  tibire  of  all  the  legs  are  black  at  the  base 
of  the  spines. 

Medsnrt^mentH, — Length,  pronotum,  male,  9  mm.,  female,  9.5;  pos- 
terior femora,  male,  22,  female,  24;  elytra,  male,  4.5,  female,  3;  ovi- 
positor, 26;  width,  pronotum  across  metazona,  male,  6.5,  female,  7; 
posterior  femora  at  the  narrowest  point,  male,  1.5,  female,  1.5;  at  the 
widest  point,  male,  5.25,  female,  5.5;  ovipositor  in  the  middle,  2. 

Types.— CvAj.  No.  10185,  U.  S.  National  Museum. 

Specimens  examined, — The  types,  one  male  (fig.  71),  one  female, 
Nevada  (E,  H.  Hillman). 

This  robust  and  prettily  marked  species,  which  was  secured  from 
the  collection  of  Bruner,  reminds  one  somewhat  of  an  Anohinis^  but  it 
is  not  related  to  that  genus. 
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INERMI8.     CSRCU8 
OF  MALE. 


IDIOSTATUS  INERMIS  Scudder. 

Cacopteris  inennis  Scudder,  Proc.  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp.  88, 
89;  Gat.  Orth.  U.  S.,  1900,  p.  78.— Baker,  Invert.  Pacifica,  I,  1903,  p.  14.— 
KiRBY,  Syn.  Cat.  Orth.,  11,  1906,  p.  194. 

Oicopieru  neradenm  S(^udder,  Pro<^  Amer.  Acad.  Arts  Sci.,  XXXV,  1899,  pp. 
91,  92,  female,  not  male. 

DeHCftHption,  —Lateral  lobes  of  the  pronotiim  well  developed,  almost 
as  deep  as  long  and  scarcely  at  all  sinuate  posteriorly.  Tegmina  of 
the  male  unicolorous,  the  outer  apical  angles  not  marked  by  a  black 
spot,  extending  beyond  the  pronotum  a  distance  equal  to  more  than 
one-half  the  pronotal  length.  Legs  moderately  short,  the  posterior 
femora  less  than,  or  a  little  more  than,  three  times  as  long  as  the  pro- 
notum; anterior  tibiae  armed  above  on  the  outer  side  only  with  three 
spine^j,  very  rarely  the  inner  margin  bears  one  spine.  Cerci  of  the 
female  about  four  times  as  long  as  the  basal  width, 
much  swollen  basally  and  tapering  rapidly  on  the  base 
of  the  apical  half,  the  terminal  portion  tapering  grad- 
ually to  a  point;  in  the  male  the  cerci  are  very  difTer- 
ent  from  those  of  any  other  known  species,  the  l)ase 
being  considerably  compressed  and  the  apical  portion 
Fig.  73.-iDioaTATU8  forms  two  sharp  depressed  incurved  teeth,  the  upper 
one  short  and  the  lower  one  twice  as  long,  both 
directed  at  right  angles  or  less  to  the  main  bod}'  of 
the  cercus  and  the  tips  still  more  incurved  and  black,  that  of  the 
upper  tooth  merely  sharp  pointed,  but  that  of  the  lower  one  very 
slender  and  sharp;  this  longer  lower  tooth  is  more  than  one-half  as 
long  as  the  main  body  of  the  cercus  and  the  slender  pointed  apical 
portion  is  half  as  long  as  the  body  of  the  tooth  itself  (fig.  73).  Last 
abdominal  segment  of  the  male  with  the  apical  lobes  broad,  short,  and 
rounded,  the  intervening  sinus  broad  and  arcuate.  Ovipositor  almost 
as  long  or  considerably  longer  than  the  posterior  femora  and  straight. 
Color  dark  brownish,  the  dorsum  sometimes  wholly  testaceous  and 
sometimes  colored  as  the  rest  of  the  body.  Pronotum  with  the  lateral 
lobes  usually  margined  below  and  posteriorly  with  luteous.  Tegmina 
of  the  male  fusco-testaceous,  unicolorous.     Legs  f usco-testaceous. 

2feamreriie7iU, — Length,  pronotum,  male,  5-5. 75 mm.,  female,  5-5.5; 
posterior  femora,  male,  14-17,  female,  17-18.5;  elytra,  male,  3.5-4, 
female,  1-1.5;  ovipositor,  18-20. 

Typeii. — In  the  Scudder  collection  and  in  that  of  Professor  Morse. 
Specimeiw  exanilned, — I  have  examined  the  types  from  Nevada  in 
the  collections  of  Scudder  and  Morse  and  an  adult  pair  from  Nevada 
in  the  latter  collection  taken  by  Baker,  and  a  single  adult  male  in  the 
National  Museum  collection  from  Reno,  Nevada,  presented  by  Pro- 
fessor Bruner,  Digitized  by  VjOOQIC 
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The  female  described  by  Scudder  as  that  of  /.  neijodensis  is  realh^ 
that  of  inernus^  the  only  difference  between  that  specimen  and  the 
female  types  of  inei^rnU  being  the  slightly  longer  posterior  femora  and 
different  color.  But  the  specimens,  male  and  female,  taken  by  Baker 
in  Nevada,  serve  to  prove  these  features  variational. 

IDIOSTATUS  FEMORATA  Scudder. 

Cacopterisfemorata Scuddbr,  Proc.  Amer.  Acad.  Arts Sci.,  XXXV,  1899,  pp.  88, 93; 
Cat.  Orth.  U.  S.,  1900,  p,  78.— Woodworth,  Bull.  No.  142,  Calif.  E.xp.  Stat., 
1902,  p.  15.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Deacriptian, — Female,  male  unknown — Pronotum  with  the  lateral 
lobes  well  developed  and  slightly  sinuate  posteriorly;  lateral  carina? 
indicated  only  on  the  posterior  portion  of  the  pronotum,  where  they 
are  quite  distinct.  Legs  unusually  long,  the  posterior  femora  more  than 
four  times  a.s  long  as  the  pronotum;  anterior  tibia?  armed  above  on 
both  margins,  three  spines  on  the  outer  margin,  two  on  the  inner. 
Cerci  about  as  in  the  female  of  /.  inennis  but  less  attenuate  apically. 
Ovipositor  considembly  shorter  than  the  posterior  femora  and  feebly 
curved  upwards. 

Color  uniformly  dark  fusco -testaceous,  the  posterior  femora  lighter 
with  darker  stripes  on  the  outer  and  inner  faces. 

Meamiremenis, — Length,  pronotum,  5.75  mm.;  posterior  femora,  25; 
elytra,  1;  ovipositor,  18.5. 

Type, — In  the  Scudder  collection. 

SpecimefiH  examined, — The  unique  type,  a  female  from  South  Santa 
Monica,  California  (J.  J.  Rivers),  i«  the  only  specimen  of  this  species 
seen.     It  was  taken  on  July  30. 

IDIOSTATUS  VARIEGATA,  new  species. 

DeHcription, — Female;  male  unknown.  Jlead  about  as  wide  as  the 
anterior  part  of  the  pronotum  into  which  it  is  moderately  inserted; 
vertex  prominent  and  nearly  one-half  as  broad  as  the  intcrocular 
space;  eyes  medium  in  size,  not  prominent,  rounded,  narrowing 
slightly  below;  basal  segment  of  the  antenna  no  more  than  one-half 
as  broad  as  one  of  the  eyes.  Pronotum  medium  in  size  and  well  pro- 
duced posteriorly;  lateral  lobes  well  developed  but  not  as  deep  as 
long,  moderately  declivent,  and  slightly  sinuate  posteriorly;  lateral 
carinse  not  at  all  indicated  anteriorly,  posteriorly  scarcely  so,  being  no 
more  than  well-rounded  shoulders;  median  carina  not  present;  disk 
transversely  rounded,  without  transverse  sulci,  but  marked  on  the 
middle  by  a  U-shaped  depression;  anterior  and  posterior  margins  trun- 
cate, the  former  mesially  a  little  concave.  Prostcrhum  unarmed. 
Legs  stout,  the  posterior  femora  three  times  as  long  as  the  pronotum, 
much  swollen  on  the  basal  two-thirds,  and  armed  below  on  each  side 
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with  a  few  minute  stout  black  spines,  usually  scarcely  more  than  acute 
tubercles;  anterior  tibise  armed  above  on  the  outer  side  only  with  three 
spines;  anterior  femora  with  two  or  three  very  small  short  spioes 
l)elow  on  the  inner  margin.  Elytra  lateral  and  projecting  a  little 
beyond  the  pronotum.  Abdomen  moderately  stout,  scarcely  carinate 
dorsally;  cerci  about  three  times  as  long  as  the  basal  breadth,  round, 
and  rapidl}^  tapering;  ovipositor  almost  straight,  just  perceptible, 
curved  upward  in  the  apical  half,  considerably  shorter  than  the  pos- 
terior femora. 

Color  yellowish,  with  the  upper  portions  of  the  lateral  lobes  of  the 
pronotum  and  the  abdomen,  except  the  posterior  margins  of  each  seg- 
ment and  a  pair  of  subdorsal  stripes,  fuscous.  The  disk  of  the  pro- 
notum is  marked  by  a  spear-shaped  fuscous  spot. 

Measurements. — Length,  pronotum,  7.25  mm.;  posterior  femora, 
22.5;  elytra,  1.5;  ovipositor,  18;  width,  pronotum  across  metazona, 
4.5;  posterior  femoi*a  at  narrowest  point,  1.25,  at  widest  point,  4.5; 
ovipositor,  at  the  middle,  1.5. 

Ti/pe.—Csit  No.  10186,  U.  S.  National  Museum. 

8j)ecimcn  t, rammed. — One  female,  Pocatello,  Idaho.  Presented  by 
Professor  Bruner. 

PLAGIOSTIRA  Scudder. 

Plagiostira  Scuddkr,  Ann.  Rept.  Chief  Eng.,  1876,  p.  501;  Can.  Ent,  XXVI, 
1894,  pp.  179,  182;  Guide  Orth.  N.  Amer.,  1897,  p.  57.--Kirby,  Syn.  Cat. 
Orth.,  II,  1906,  p.  195. 

Denser Iptlon. — Head  small,  not  prominent,  very  deeply  inserted"  into 
the  pronotum:  vertex  very  narrow,  less  than  one-fourth  as  broad  as 
the  interocular  space  and  scarcely  prominent;  eyes  rounded,  of  medium 
size  and  very  prominent.  Thorax  large,  posteriorly  much  produced: 
lateral  lobes  very  shallow,  not  sinuate  posteriorly,  perfectly  vertical; 
lateral  carina*  well  developed  except  on  the  anterior  fifth,  where  they 
are  very  obscure  and  rounded,  straight  or  bowed  out  considerably  in 
the  middle:  median  carina  distinct,  but  dull,  on  the  posterior  border 
only,  sometimes  scarcely  indicated,  in  some  specimens  anteriorly 
replaced  by  a  double  sulcus;  disk  flat,  rectangular  or  somewhat  oval 
in  form,  with  a  broad,  deep  transverse  sulcus  occupying  the  middle 
part  of  the  posterior  half;  this  broad  depression  does  not,  however, 
interrupt  the  lateral  carime;  across  the  middle  of  the  anterior  third  is 
a  narrow  but  distinct  and  moderately  deep  transverse  furrow  or  sul- 
cus, in  front  of  which  the  lateral  carinfe  are  but  poorly  developed,  the 
sulcus  passing  down  across  the  lateral  lobes  to  near  the  lower  marpn. 
The  anterior  margin  of  the  pronotal  disk  is  truncate,  the  posterior 
margin  broadly  rounded.  Prost(M'num  unarmed  but  sometimes  fur- 
nished with  a  pair  of  very  small  tubercles  where  spines  are  usually 
situated;  the  mesosternal  lobes  are  angularly  developed  in  the  sem- 
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blance  of  stout  spines.  Elytm,  except  in  gilhttei^  where  they  are 
abortive,  the  only  known  specimen  probably  immature,  overlapping 
above  in  both  sexes  and  projecting  beyond  the  pronotum  about  half  its 
length  in  the  male;  somewhat  less  in  the  female;  wings  are  about  the 
same  size  as  the  elytra  and  coal  black.  Legs  stout  and  moderately 
long,  the  posterior  femora  less  than  two  times  as  long  as  the  prono- 
tum or  considerably  more,  or  much  more,  than  two  times  as  long, 
moderately  or  little  swollen  in  the  basal  half  and  unarmed  beneath  or 
armed  on  both  carinae  with  a  few  very  small  blunt  spinules;  anterior 
tibije  armed  above  on  the  outer  side  only  with  three  or  four  spines, 
rarely  with  but  two.  Abdomen  moderately  heavy;  supi'aanal  plate 
elongate  triangular,  partially  hidden  beneath  the  last  abdominal  seg- 
ment, which,  in  the  male,  extends  backward  as  two  projections,  tri- 
angular, about  as  long  as  the  basal  width,  the  intervening  sinus 
V-shaped;  last  abdominal  segment  of  the  female  simple  but  more 
depressed  and  shorter  than  that  of  the  male;  subgenital  plate  of  both 
sexes  apically  forked,  the  incision  V-shaped,  the  terminal  styles  in  the 
male  ver}'  short  and  stout,  subtriangular  or  cylindrical  and  more  elon- 
gate. Cerci  short,  scarcely  attaining  the  apex  of  the  subgenital  plate 
in  the  male  (tig.  75),  cylindrical  in  both  sexes,  in  the  female  simple, 
conical;  in  the  male  tapering,  blunth'  rounded  at  the  apex  and  fur- 
nished on  the  inner  side  with  two  short,  round,  blunt  teeth,  one  just 
before  the  apex  and  one  just  beyond  the  middle.  Ovipositor  consider- 
abl}^  longer  than  the  posterior  femora  and  distinctly  curved  downward. 

Type. — Plagiostira  aTbotiotata  Scudder. 

The  members  of  this  genus  may  be  separated  as  follows: 

KEY   TO   THE  SPECIES  OP   PLAGIOSTIRA. 

A.  Pronotal  disk  distiuctly  more  than  one  and  one-half  times  as  long  as  its  greatest 
width,  the  lateral  carinae  parallel  or  scarcely  i)erceptibly  bowed  outward,  the 
disk  rectangular.     Organs  of  flight  projecting  well  beyond  the  pronotum. 
B.  Posterior  femora  more  than  two  times  as  long  as  the  pronotum, 

aU}onotata\  p.  389. 
B''.  Posterior  femora  less  than  two  times  as  long  as  the  pronotum, 

albonotaia  var.  hrexipes^  p.  392. 

A^.  Pronotal  disk  no  more  than  one  and  one-half  times  as  long  as  the  greatest 

width,  the  lateral  cArinai  distinctly  bowed  outward  in  the  middle,  the  disk 

8ulx)vate.     Organs  of  flight  not  projecting  beyond  the  pronotum,  at  least  in 

the  only  specimen  seen gilletteij  p.  392. 

PLAGIOSTIRA  ALBONOTATA  Scudder. 

Plagiostira  albonoiata  Scudder,  Ann.  Kept.  Chief  Eng.,  1876,  p.  501  (1876) ;  Ann. 
Kept.  C.  S.  Geol.  Snrv.  W.  100  Mer.,  1876,  p.  281;  Can.  Ent,  XXVI,  1904, 
p.  182;  Cat  Orth.  V.  S.,  19(X),  p.  79— Scudder  and  Cock erell,  Proc.  Davenp. 
Acad.  Nat.  Sci.,  IX,  1902,  p.  55— Caudell,  Proc.  U.  S.  Nat.  Mus.,  XXVI, 
1903,  p.  807.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  196. 

Digitized  by  VjOOQ  IC 


390 


PROCEEDINGS  OF  THE  NATIONAL  MUSEUM. 


VOL.  XXXII. 


De8C7*ipticm,-^}i^dA  moderate,  about  as  broad  as  the  anterior  portion 
of  the  pronotum,  into  which  it  is  inserted  quite  deeph^;  vertex  ver}" 
narrow,  barely  one-fifth  as  broad  as  the  interocular  space  and  mod- 
erately prominent,  longitudinally  narrowly  sulcate;  eyes  large  and 
very  prominent,  semiglobular;  basal  segment  of  the  antenna  consid- 
erably larger  than  the  vertex  as  viewed  from  the  front.  Pronotum 
long  and  moderately  narrow,  more  than  one  and  one-half  times  as 
long  as  the  greatest  width;  lateral  lobes  shallow,  no  more  than  one- 
half  as  deep  as  long,  vertical,  not  sinuate  posteriori}";  lateral  carina? 
sharp  to  the  anterior  transverse  sulcus,  thence  continuing  as  barely 
discernible  rounded  angles,  parallel  or  subparallel;  median  carina  prac- 
tically absent  or  obscureh'  present  on  the  hind  border  posterior  of  the 
median  transverse  sulcus;  disk  flat,  cut  across  the  middle  by  a  broad 
shallow  sulcus  as  described  under  the  genus,  and  across  the  middle  of 


Figs.  74, 75, 70. 


75  70 

-PLAGIOSTIRA  ALBONOTATA.     74,  ADULT  MALE.     75.  CKRCUS  OF  MALE.     76.  VAR.  BRKVIPBS, 
OVIPOSITOR. 


the  anterior  third  by  a  conspicuous  transverse  sulcus,  which  extends 
down  across  the  lateral  lobes  nearly  to  the  lower  border;  anterior 
margin  truncate,  posterior  margin  broadly  rounded.  Prosternum 
unarmed;  mesosternal  lobes  acute h'  prolonged.  Legs  variable,  the  pos- 
terior f  emone  decidedly  less  than  twice  as  long  as  the  pronotum  (fig.  74) 
to  two  and  one-half  times  as  long,  armed  below  on  one  or  both  mar- 
gins with  a  few  very  minute  spinules,  or  usually  unarmed,  parallel 
on  the  apical  half  or  nearly  so,  the  basal  half  very  moderately  swollen, 
no  more  than  two  times  as  thick  as  the  apical  portion;  anterior  tibia? 
armed  above  on  the  outer  side  only,  with  three  or  four  spines.  Wing 
covers  about  two  times  as  long  as  broad,  meeting  above,  usually  over- 
lapping, and  extending  beyond  the  pronotum  in  both  sexes,  a  distance 
equaling  one-half  the  length  of  the  pronotum  in  the  male,  sometimes 
less  in  the  female,  the  tympanum  of  the  male  occupying  about  one- 
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half  the  length  of  the  projecting  portion  of  the  el^'^tra;  wings  about 
as  long  as  the  elytra.  Genital  characters  as  described  under  the  genus, 
the  ovipositor  (fig.  76)  curved  distinctly  downward  and  considerabl}'^ 
longer  than  the  posterior  femora. 

Color  yellowish  brown,  in  dried  specimens  usually  quite  uniform, 
except  the  wings,  which  are  piceous,  conspicuously  contrasting  with 
the  brownish  colored  elytm,  which  are  finely  reticulate  with  lighter 
veins  in  both  sexes.  In  some  specimens,  however,  there  are  conspic- 
uous chalky  white  markings,  a  transverse,  faint  white  stripe  following 
the  lower  portion  of  the  gense,  another,  broader  and  more  conspicu- 
ous, starting  below  the  eye  and  passing  back  along  the  lower  margin 
of  the  lateral  lobe  of  the  pronotum.  In  these  conspicuously  marked 
specimens  another  white  line  runs  from  the  upper  portion  of  .the  eye 
to  the  anterior  transverse  sulcus  of  the  pronotal  disk,  and  the  disk 
and  lateral  lobes  bear  a  number  of  spots  and  dashes  of  white  and  each 
abdominal  segment  has  an  anteriorly  directed  triangular  subdorsal  and 
lateral  spot,  which,  together,  form  subcontinuous  subdorsal  and  lateral 
lines  extending  the  entire  length  of  the  abdomen. 

Mecumrmi^nts. — Length,  pronotum,  male,  7.5-9.5  mm.,  female,  8-10; 
posterior  femora,  male,  15-18,  female,  16-22.5;  elytra  bfeyond  the 
pronotum,  male,  4-5,  female,  2-5;  ovipositor,  22-31;  width,  pronotum 
at  the  middle,  male,  4.5-5,  female,  4.75-6,5. 

Type. — In  the  Scudder  collection  at  Cambridge,  Massachusetts. 

Of  this  species  I  have  recognized  a  variety  which  is  separated  from 
the  typical  form  in  the  above  table  of  species. 

The  typical  form  has  the  posterior  femora  two  times  or  more  than 
two  times  as  long  as  the  pronotum.  The  color  of  both  varieties 
probably  exhibit  about  the  same  range  of  variation.  The  measure- 
ments of  this  typical  form  are  as  follows: 

Measurements, — Length,  pronotum,  male,  7.5-9  mm.,  female,  8-10; 
posterior  femora,  male,  15-18,  female,  17.5-22.5;  elytra,  beyond  the 
pronotum,  male,  4-5,  female,  2-4;  ovipositor,  23-31;  width,  pronotum, 
male,  4.5-5,  female,  4.75-6.5. 

Specimens  examined. — Besides  the  type,  a  single  female  from  New 
Mexico,  in  the  Scudder  collection,  I  have  studied  one  male,  two 
females,  Durango,  Colorado,  August  3,  one  male,  Dolores,  Coloi'ado, 
August  2  (Gillette);  one  immature  female,  Pindale,  Arizona  (W. 
Hough)i  one  female,  Morrison,  Colorado,  and  one  female,  Albu- 
querque, New  Mexico  (Cockerell). 

The  male  specimen  from  Dolores,  Colorado,  is  very  small,  the 
thoracic  width  being  4.5  mm.  and  the  length  of  the  posterior  femora 
being  but  15  mm.  The  female  from  Albuquerque,  New  Mexico, 
which  is  in  the  Scudder  collection,  is  unusually  large,  the  measure- 
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ments  being  as  follows:  Length,  pronotum,  9  mm.,  posterior  femora. 
22.5,  ovipositor,  31;  width,  pronotum,  6.5. 

The  very  long  posterior  femora  and  ovipositor  of  this  speciinen 
give  it  a  very  distinctive  appearance.  The  ovipositor  is  slightly  more 
strongly  curved  downward  apically  and  the  pronotum  is  broader 
than  usual.  I  refmin  from  giving  it  at  least  a  varietal  name  only 
because  of  the  unusual  range  of  variation  of  size  among  the  specimens 
of  the  species  studied.  Except  in  pronotal  length  it  represents  the 
maximum  measurements  made,  aside  from-itthe  largest  measurements 
made  of  female  specimens  being  as  follows: 

Length,  pronotum,  8.75-9.5  mm. ;  posterior  femora,  21.5;  ovipositor, 
28;  width,  pronotum,  5.5. 

The  male  of  this  species  has  never  been  described,  though  the  male 
of  the  following  variety  has  been  recorded  but  not  described. 

PLAGIOSTIRA  ALBONOTATA  var.  BREVIPES,  new  variety. 

De8e?'iptio/). — This  variety'  is  characterized  by  the  short  posterior 
femora.  It  is  of  a  more  robust  form  than  the  typical  variety.  The 
wings  of  the  two  specimens  examined  are  thrust  out  at  right  angles  to 
the  elytra,  their  coal-black  color  very  conspicuous  against  the  yellow- 
ish brown  background.     The  measurements  are  as  follows: 

Meamirernents. — Length,  pronotum,  male  8.5  mm.,  female  9:  pos- 
terior femora,  male  15,  female  16;  elytra,  beyond  the  pronotum,  male 
4,  female  3;  ovipositor,  22;  width,  pronotum,  male  and  female,  5. 

Type.— C^t.  No.  10187,  U.  S.  National  Museum. 

Spechnens  examined. — One  male,  one  female,  Williams,  Arizona, 
July  24,  1901,  collected  on  sagebrush  by  H.  Barber. 

The  above  are  the  specimens  recorded  by  me"  some  time  ago  as  P. 
(dhonotata.  This  variety  may  eventually  prove  to  be  worthy  of  spe- 
cific distinction,  but  in  view  of  the  extraordinary  range  of  size  of  the 
specimens  of  the  genius  studied  it  is  thought  better  to  give  it  only 
varietal  rank  at  this  time. 

PLAGIOSTIRA  GILLETTEI,  new  species. 

DescrlptUm,. — Male;  female  unknown.  Head  sciircely  as  broad  as 
the  anterior  portion  of  the  pronotum,  into  which  it  is  deeply  inserted; 
vertex  scarcely  raised  out  of  the  general  contour  of  the  head  yery  nar- 
row and  not  at  all  prominent;  the  eyes  are  moderately  large  and  very 
prominent;  basal  segment  of  the  antenna  fully  as  large  as  the  vertex 
as  viewed  from  in  front.  Pronotum  unusually  large,  distinctly  broader 
in  the  middle  than  at  either  end;  lateral  carinas  bowed  ver}"  noticeably 
outward,  giving  the  pronotal  disk  somewhat  the  appearance  of  that 
of  the  members  of  the  genus  Aglaotlmraiv  (fig.  77),  except  it  is  flat 
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and  roughened  by  rugosities  and  convolutions,  the  median  transverse 
furrow  broad;  the  anterior  margin  of  the  aisk  is  truncate  and  the 
posterior  margin  is  semicircularl}'  rounded;  median  carina  distinct 
only  behind  the  broad  transverse  furrow,  anteriorl}^  replaced  by  a 
faint  double  longitudinal  sulcus;  lateral  lobes  longitudinally  concave 
with  a  few  tortuous  sulci  breaking  the  otherwise  smooth  surface. 
Organs  of  flight  wholly  concealed  beneath  the  pronotum,  the  wings, 
like  those  of  the  typical  species,  coal  black.  Posterior  femora  con- 
siderabl}^  less  than  two  times  as  long  as  the  pronotum  and  not  greatly 
swollen  basall}',  the  greatest  width  near  the  base  no  more  than  twice 
that  of  the  narrowest  part  in  the  apical  half,  the  swelling  confined  to 
the  basal  half;  all  the  femora  are  armed  beneath  on  both  sides  with 
a  few  very  inconspicuous  short,  stout  spinules,  anterior  tibite  armed 
above  on  the  outer  side  only  with  three  spines.  Genital  organs  as 
described  under  the  genus. 


Fig.  77.— Plagiootira  gillettei.    male. 

Color,  yellowish,  with  the  disk  of  the  pronotum  with  fuscous  mot- 
tlings,  the  center  of  the  broad  sulcus  showing  a  green  cast  and  a  short 
longitudinal  black  stripe  in  the  center  of  the  pronotum  next  the 
anterior  border,  posteriorly  terminating  at  the  anterior  narrow  trans- 
verse sulcus.  The  wing  pads  are  piceous  and  the  abdominal  segments 
have  each  a  row  of  round  black  spots  along  the  posterior  margin. 

Measureiiients. — Length,  pronotum,  11.5  mm.;  posterior  femora, 
18.5;  width  of  pronotum  across  widest  part,  7.5. 

Type.—C9iL  No.  10188,  U.  S.  National  Museum. 

Specimen  examined, — One  male,  Grand  Junction,  Colorado,  June 
20,  1905.  Collected  by  C.  P.  Gillette,  who  presented  the  interesting 
insect  to  the  National  Museum  and  in  whose  honor  I  take  pleasure  in 
naming  it. 

This  is  a  characteristic-appearing  insect.  It  may  be  somewhat 
immature  as  suggested  by  the  smaller  wings,  the  outer  pair  of  which 
is  twisted  beneath  the  under  ones  and  their  development  propably 
incomplete. 
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IDIONOTUS  Scudder. 

Idionotus  Sctdder,  Can.  Ent,  XXVI,  1894,  pp.  179,  182  (invalid,  no  species 
included);  Guide  N.  A.  Orth.,  1897,  p.  56  (invalid,  no  species  inclndetl): 
Cat.  Orth.,  U.  S.,  1900,  p.  79. 

Description. — Head  medium  in  size;  vertex  moderately  or  scarceh' 
at  all  prominent,  broad  more  than  one-third  as  broad  as  the  interociilar 
space;  eyes  small,  usually  somewhat  prominent.  Pronotum  medium, 
not  greatly  produced  posteriorly;  lateral  lobes  well  developed,  nearly 
as  deep  as  long,  considerably  declivent  and  moderately  sinuate  posteri- 
orly; lateral  carinse  sharp,  except  in  8nf)carinata^  pei*sistent  and 
strongly  or  moderately  convergent  at  the  middle  of  the  anterior  half; 
median  carina  absent  or  barel}^  indicated  on  the  posterior  third  of  the 
pronotum;  disk  nearly  flat,  marked  about  the  middle  by  an  inconspicu- 
ous U-shaped  sulcus  or  a  transverse  sulcus,  truncate  before  and  behind 
or  broadly  rounded  posteriorly.  Prost-ernum  unarmed.  Legs  long, 
the  posterior  femora  more  than  two  times  as  long  as  the  pronotum, 
subparallel  on  the  apical  two-fifths,  the  basal  portion  considerably 
swollen,  unarmed  beneath  or  armed  on  both  margins  with  a  few  short 
spines;  anterior  tibiae  armed  above  on  the  outer  side  only  with  three 
spines,  rarely  but  two.  Elytra  nearly  touching  above  arid  slightl}" 
projecting  beyond  the  pronotum  in  the  female,  except  in  svbcarfnatu^^ 
where  they  are  concealed;  in  the  male,  where  known,  the  elytra  over- 
lap above  and  project  beyond  the  pronotum  a  distance  equal  to  one- 
half  the  length  of  the  pronotum  or  more.  Subgenital  plate  of  both 
sexes  apically  notched,  the  apical  styles  of  the  male  stout,  fusiform; 
last  abdominal  segment  triangular  and  entire  in  the  female,  in  the  male 
triangularly  incised  apically;  cerci  simple  in  the  female,  in  the  male 
armed  at  the  extreme  base  with  an  inner  spine  and  sometimes  with  a 
short  apical  spine.^  Ovipositor  short  and  stout,  no  longer  than  the 
posterior  femora,  abruptly  tiipering  to  a  sharp  point. 

Tj/pe. — Idio7wtus  lymnneus  Scudder. 

The  median  dorsal  spine  of  the  anterior  tibiae  is  sometimes  missing, 
but  the  normal  number  seems  to  be  three. 

Kirby  *  places  this  genus  in  the  synonymy  under  the  genus  NedvJm 
of  Walker.  In  this  he  is  certainly  in  error,  the  type  of  XeiJuha  being 
the  same  as  that  of  Trophaapls. 

We  have  three  species  of  this  genus,  separable  as  follows: 

KEY    TO   THE   SPE('IE8   OK   IDIONOTIS. 

A.  Lateral  carinae  of  the  pronotum  sharp,  distinct. 
B.  Posterior  femora  three  or  more  times  as  long  as  the  pronotum;  cerci  of  the  male 
no  longer  than  broad  and  armed  on  the  outer  apical  extremity  with  a  sharp 
point,  fig.  79J hrnnueusy  p.  395 

"This l>asal  spine  is  not  easily  observed  unless  the  cerci  are^^wjy^xert^. 
&Syn.  Cat.  Orth.,  II,  1906,  p.  194.  f^"^    ^  o 
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B''.  Posterior  femora  no  more  than  two  and  one-half  times  as  long  as  the  pronotum; 
cerci  of  the  male  twice  as  long  as  broad  and  apically  unarmed,  fig.  80. 

brevipes,  p.  396 
A^.  Lateral  carinse  of  the  pronotum  dull,  somewhat  indistinct. 

subcarinatuSy  p.  397 

IDIONOTUS  BRUNNEUS  Scudder. 

I(Honotus  hninneus  ScvDDEK,  Cat.    Orth.,  U.  S.,  1900,  p.  98. — Woodwohj-h,  Bull. 

No.  142,  Calif.  Exp.  Stat,  1902,  p.  15. 
Neduha  brunneus  Kirby,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Head  scarcely  as  broad  as  the  anterior  portion  of  the 
pronutura,  into  which  it  is  moderately  deeply  inserted;  vertex  broad, 
convex,  not  sulcate,  one-third  or  more  than  one-third  as  broad  as  the 
interocular  space  and  quite  prominent;  eyes  rounded,  moderately 
large  and  quite  prominetit;  basal  segment  of  the  antennae  not  quite  as 
large  as  the  vertex  as 
viewed  from  in  front. 
Pronotum  very  moder- 
ately produced  poste- 
riorly, the  lateral  lobes 
nearly  as  deep  as  long 
and  declivent;  lateral  ca- 
rinse  converging  on  the 
anterior  fourth  to  two- 
thirds  the  distance  that 
separates  them  poste- 
riorly (fig.  79) ;  pro- 
notal  disk  rounded  trun- 
cate behind  and  in  front,  figs.  78, 79,  so.— iDioNorrs  brunneus.  78,  adult  female.  79, 
marked  with  an  obscure  ^^^^"^^^  '''  '^'''''''  ^""^  ^""^''^-  ""'  ''^'''''' '"'  '''''' 
U-staped  sulcus  near  the 

middle.  Elytra  of  female  apically  broadly  rounded,  nearly  meeting 
above  and  projecting  but  little  beyond  the  pronotum;  of  the  male  over- 
lapping above  and  projecting  beyond  the  pronotum  a  distance  equal 
to  about  one-half  the  length  of  the  pronotum.  Legs  long,  the  posterior 
femora  more  than  three  times  as  long  as  the  pronotum  and  armed 
below  on  both  margins  with  some  small  spines.  Genitalia  of  female 
as  described  under  the  genus;  the  cerci  of  the  male  no  longer  than 
broad  and,  in  addition  to  the  short  basal  spine,  is  armed  with  an  acute 
apical  point  (fig.  80). 

Color  uniformly  brown,  the  face  a  little  paler  and  the  ovipositor  a 
little  more  reddish  brown.  The  pronotum  of  the  male  is  sometimes 
briefly  blackish  on  the  extreme  posterior  portion,  next  the  lateral 
carina. 

Measurements. — Length,  pronotum,  male,  6  mm.,  female,  5.25; 
elytra,  beyond  the  pronotum,  male,  2.5-3,  female,  1.5;  posterior  femora. 
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male,  20,  female,  19.5;  ovipositor,  15;  width,  pronotum  at  narrowest 
point,  male  8,  female,  2.25;  posteriori}^  male,  4,  female,  3.5. 

Ti/pe: — Cat.  No.  5733,  U.  S.  National  Museum. 

Speciiiiefis  examined. — One  female,  the  type  (fig.  78),  Folsom,  Oftli- 
fornia,  July  7,  1885  (Koebeli),  and  three  males,  Thrall,  California 
(Caudell). 

In  his  original  description  Doctor  Scudder  gives  the  length  of  the 
pronotum  as  6  mm.,  but  I  can  make  it  no  more  than  5.25. 

Besides  the  female  type  the  National  Museum  contains  three  males 
taken  by  the  writer  at  Thrall,  California,  July  28,  1906.  Thej  were 
taken  in  the  evening  singing  in  clumps  of  small  oak  shrubs.  They  sit 
a  few  inches  above  the  ground  and  stridulate  very  persistently,  not 
ceasing  even  when  approached  very  closelj'.  With  a  little  care  an 
observer  can  easily  approach  and  study  the  insect  songster  froiti  a 
distance  of  but  a  few  inches.  It  requires  a  keen  sight  to  locate  the 
insect  at  first,  as  it  is  protectively  colored,  blending  so  nicely  with  its 
surroundings  as  to  be  practically  invisible.  When  disturbed  they 
leap  to  the  ground  among  the  dead  leaves  and  such  debris  as  usually 
gathers  under  the  bushes  and  disappear.  The  note  is  a  very  low  and 
soft,  Imt  quite  high-keyed,  thrill,  repeated  rapidly  for  long  periods 
at  a  rate  of  about  one  hundred  and  fifty  distinct  notes  per  minute. 
Each  note  is  made  by  one  rasp  of  the  short  elytra. 

IDIONOTUS  BREVIPES,  new  species. 

Description  (Male;  female  unknown). — Head  of  moderate  size,  not 
swollen,  inserted  moderately  into  the  pronotum;  vertex  not  prominent, 
rounded,  broad,  decidedly  broader  than  one  of  the 
eyes,  which  are  of  medium  size  and  not  prominent; 
antenntE  slender.  Pronotum  of  medium  size,  poste- 
riorly produced  well  over  the  wings;  lateral  lobes 
deep,  two-thirds  as  deep  as  long  and  nearly  vertical, 
flaring  a  little  below,  posteriorly  scarcely  sinuate; 
lateral  carina?  well  developed,  somewhat  acute,  nearly  yw.  sL^iDioNorrs 
straight,  approaching  on  the  anterior  half  to  one-half  brkvipks.  cercis 
their  posterior  distance  apart,  and  then,  ]ust  before 
reaching  the  anterior  edge  of  the  pronotum,  they  expand  slightly. 
Pronotal  disk  flat,  divided  about  the  middle  by  a  ver}'  broad  and  rather 
deep  transverse  sulcus  or  depression;  median  carina  present  only  poste- 
rior of  this  transverse  depression,  where  it  is  rather  distinct  and  well 
developed,  anterior  margin  of  the  disk  truncate,  posterior  margin 
broadly  rounded.  Wings  aborted,  ely  tni  f  ulh^  as  long  as  the  pronotum 
and  very  broad,  overlapping  more  than  usual  in  this  group  apically, 
near  the  costa,  with  a  notch.  Abdomen  moderately  slender,  hardly 
carinate;  cerci  (fig.  81)  cone  shaped  armed  near  the  base  on  the  inner  side 
with  a  sharp  black  spine  directed  inwards  and  with  the  apical  half 
bent  upwards  with  a  sharp  curve,  the  whole  cerci  no  more  than  twice 
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as  lon^  as  the  basal  width  and  not  extending  outside  of  the  cavity 
formed  by  the  subgenital  plate  and  the  last  abdominal  segment,  the 
basal  spine  noticeable  only  when  the  cerci  are  removed  or  pushed 
laterally  far  back;  subgenital  plate  long  and  triangularly  incised  and 
bears  a  pair  of  movable,  club- like  apical  styles,  two  times  as  long  as 
broad.  Legs  short,  posterior  femora  less  than  two  and  one-half  times 
as  long  as  the  pronotum,  parallel  on  the  apical  twb-tifths,  unarmed; 
coxal  spines  of  the  anterior  legs  broad  and  sharp;  anterior  tibisB 
armed  on  the  outer  side  above  with  three  spines,  unarmed  on  the  inner 
side.     Posterior  tibite  with  the  plantulee  very  poorly  developed. 

Color  light  yellowish  brown;  lateral  lobes  of  the  pronotum  infus- 
cated  quite  uniformly  and  heavily  on  the  disk,  the  lower  margin,  the 
posterior  third,  and  a  narrow  margin  along  the  anterior  edge  being 
light  yellowish.  There  is  a  row  of  black  spots  down  each  side  of  the 
abdomen  and  the  outer  face  of  the  posterior  femora  is  striately  infus- 
cated. 

MeasurementH, — Length,  pronotum,  5.5  mm.;  elytra,  beyond  the 
pronotum,  6;  posterior  femora,  12;  cerci,  1.5. 

Type. — In  the  Scudder  collection. 

Sj)eci?nefiJ^  examined, — One  male,  Arctic  America  (Kennicott).  This 
species  was  mentioned,  but  not  described,  by  Doctor  Scudder."  It  is 
certainly  a  new  species,  as  shown  by  the  short  posterior  femora  and 
other  less  obvious  points  of  difference. 

IDIONOTUS  SUBCARINATUS,  new  species. 

De^crlptUm, — Female,  male  unknown.  Head  medium,  scarcely 
broader  than  the  anterior  portion  of  the  pronotum;  fastigium  some- , 
what  prominent,  a  little  broader  than  the  basal  segment  of  the  antenna, 
aljout  one-third  as  broad  as  the  interocular  space:  eyes  scarcely  promi- 
nent, nearly  round,  very  slightly  flattened  anteriorly;  antenna;,  except 
the  basal  segment,  very  slender.  Pronotum  moderately  large  and 
posteriorly  produced  over  the  base  of  the  abdomen  so  as  to  com- 
pletely conceal  the  organs  of  flight;  lateral  lobes  well  developed, 
declivate,  posteriorly  broadly  sinuate;  lateral  carina*  dull,  but  distinct, 
made  more  distinct  by  the  coloration,  persistent,  considerably  bowed 
inwards  in  the  anterior  half,  the  posterior  portion  of  the  disk  being  a 
third  broader  than  the  narrowest  portion;  median  carina  not  indicated; 
pronotal  disk  broadly  convex,  truncate  anteriorly  and  posteriorly, 
without  transverse  carinte,  marked  in  the  center  with  a  broad  obscure 
transverse  depression.  Prosternum  unarmed.  Organs  of  flight  wholly 
concealed  beneath  the  pronotum.  Legs  moderately  stout,  the  poste- 
rior femora  three  times  as  long  as  the  pronotum  and  much  swollen  on 
the  basal  two-thirds;  all  the  femora  unarmed;  anterior  tibia>  armed 
above  on  the  outer  side  only  with  three  spines,  below  on  both  sides;  pos- 

o  Canadian  Entomologist,  XXVI,  1894,  p.  282. 
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terior  and  intermediate  tibiae  armed  on  both  margins,  both  above  and 
below.  Cerei  conical,  simple,  about  three  times  as  long  as  the  basal 
breadth.  Ovipositor  nearly  as  long  as  the  posterior  femora  and 
curved  moderately  and  uniformly  upwards. 

Color  wood-brown,  the  sides  of  the  pronotum  a  little  darker,  the 
upper  posterior  portion  shiny  pieeous;  sides  of  the  abdomen  shiny 
black,  strongly  conti-asted  with  the  brown  dorsum;  posterior  femoi-a 
with  two  longitudinal  black  streaks  on  the  outer  face;  ovipositor,  legs^ 
and  face  tinged  with  reddish  brown. 

MeasurmieiitH, — Length,  pronotum,  6  mm.;  posterior  femora,  18; 
ovipositor,  17;  width,  pronotum  across  the  metazona,  3.5;  posterior 
femora  at  narrowest  point,  1,  at  widest  point,  3.75;  ovipositor,  in  the 
middle,  1.5. 

Tyj)e.—C^L  No.  10189  U.  S.  National  Museum. 

SpechneuH  e,vamined, — One  female,  labeled  *'Colonia  Garcia,  Chi- 
huahua, Mexico"  (Townsend).  The  specimen  was  presented  to  the 
U.  S.  National  Museum  by  Bruner. 

The  slight  development  of  the  thoracic  carinae  and  the  al>sence  of 
visible  wings  will  readily  sepai'ate  this  Mexican  species  from  the  United 
States  forms. 

CLINOPLEURA   Scudder. 

Ciinopfeum  Scudder,  Can.  Ent.,  XXVI,  1894,  pp.  179,  182;  Guide  N.  A.  Orth., 
1897,  p.  56;  Cat.  Orth.  U.  S.,  1900,  p.  79.— Kirby,  Syn.  Cat.  Orth,  II,  1906, 
p.  194. 

Deficriptlon, — Head  large  and  prominent;  vertex  broad,  fully  half 
as  broad  as  the  interocular  space  and  prominent;  eyes  oval,  scarcely 
prominent.  Pronotum  of  medium  size  and  very  modei'ately  produced 
posteriorly;  lateral  lobes  well  developed,  about  as  deep  as  long,  very 
declivent,  and  scarcely  sinuate  posteriorly;  lateral  carinie  well  devel- 
oped, slightly  convergent  in  the  anterior  sixth  and  then  gradually 
divergent  to  the  posterior  border  of  the  pronotum,  where  they  are  as 
widely  separated  as  at  the  anterior  border  (fig.  84);  median  carina  dis- 
tinct, low  but  persistent;  disk  flat,  very  narrow,  about  four  times  as 
long  as  the  posterior  breadth,  no  more  than  one-half  as  broad  as  the 
prothorax  through  the  lower  margins  of  the  lateral  lobes,  cut  at  the  nar- 
rowest point,  the  point  of  convergence  of  the  lateral  carina;,  by  an 
inconspicuous  transverse  sulcus;  pronotal  disk  anteriorly  truncate, 
posteriorly  rounded.  Prosternum  unarmed.  Legs  long,  posterior 
femora  over  three  times  as  long  as  the  pronotum,  subparallel  in  the 
apical  half  or  less,  slightly  swollen  above  apically  and  much  and 
abruptly  swollen  basally  (tig.  8:^),  armed  below  on  the  inner  side  only 
with  a  few  stout  black  spines;  anterior  tibia>  armed  above  on  the  outer 
side  only  with  four  spines,  rarely  with  five.  Wings  aborted;  elytra 
broad  and  apica,lly  broadly  rounded,  overlapping  above  in  both  sexes 
and  projecting  beyond  the  pronotimi  a  distance  equal  to  nearly  or  quite 
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one-half  the  length  of  the  pronotum.  Subgenital  plate  apically  notched 
in  both  sexes,  the  side  angles  rounded  in  the  female,  in  the  male  ter- 
minating in  somewhat  slender  styles.  Last  abdominal  segment  of  the 
male  apically  deflexed  and  roundly  concave,  similar  in  the  female; 
supraanal  plate  of  both  sexes  triangular,  often  difficultly  seen  but  in 
some  specimens  fairly  prominent,  often,  in  the  male,  with  a  central 
pit  extending  nearly  through  the  plate;  cerci  simple  in  both  sexes, 
quite  uniformly  tapering  in  the  female,  in  the  male. with  the  apex 
attenuate  and  bent  inv/ards  in  the  form  of  a  hard,  naked,  black  tooth. 
(Figs.  83  and  86.)  Ovipositor  straight,  not  as  long  as  the  posterior 
femora  and  abruptly  pointed  at  the  apex.     . 

Ti/pe, —  Clinopleura  melanoplenra  Scudder. 

The  members  of  this  genus  are  natives  of  the  middle  Pacific  States, 
all  the  known  species  being  recorded  from  California  or  Utah.  They 
probably  inhabit  open  fields,  as  Professor  Morse  has  taken  C,  mdano- 
pleura  in  some  numbers  traveling  about  in  gi'assy  fields  some  distance 
from  woods. 

We  have  three  species,  one  apparently  undescribed.  They  may  be 
separated  by  the  following  table: 

KEY   TO  THE  HPBCIE8   OF  CLINOPLEURA. 

A.  Size  larger,  pronotum  6  mm.  or  more  in  length. 

B.  Cerci  of  the  male  with  tlie  apical  black  naked  portion  one-third,  or  more,  as 
long  as  the  main  body  (fig.  83);  pleura  of  both  sexes  with  a  light  margin 
behind  and  below,  generally  contrasted  strongly  with  the  rest  of  the  surface, 
which  is  black  on  the  posterior  portion  and  sometimes  all  over, 

inelanopleura,  p.  399 

B^.  Cerci  of  the  males  with  the  black  apical  portion  about  one-fourth  as  long  as 

the  main  body  (fig.  86);  pleura  of  both  sexes  with  the  colors  usually  but 

little  contrasteti .flavomarginala,  p.  401 

Af,  Size  smaller,  pronotum   5.5  mm.  or  less  in  length;  cerci  of  the  male  with  the 
apical  black  portion  about  one-fourth  as  long  as  the  main  body  (fig.  86), 

miniUa,  p.  402 
CLINOPLEURA  MELANOPLEURA  Scudder. 

Steiroxys  melanoplenra  Scudder,  Ann.  Kept:  Chief  Eng.,  1876,  p.  500;  Ann.  Kept. 

U.  S.  Geol.  Surv.  West  100  Merid.,  1876,  p.  280. 
Ctinopleura  melanoplenra  Scudder,  Can.  Ent.,  XXVI.,  1894,  pp.  182,  1&3;  Cat, 

Orth.   IT.  S.,  1900,  p.  79;  Can.  Ent,  XXXII.,  1900,  p.  332.— Woodworth, 

Bull,  No.  142,  Calif.  Exp.  Station,  1902,  p.  15.— Kirby,  Syn.  Cat.  Orth.,  II. 

1906,  p.  194. 

Description. — Head  broader  than  the  anterior  portion  of  the  pro- 
notum, into  which  it  is  very  slightly  inserted;  vertex  prominent,  one- 
half  as  broad  as  the  interocular  space,  convex,  not  at  all  sulcate;  eyes 
ovate,  of  medium  size,  not  prominent;  basal  segment  of  the  antenna 
scarcely  more  than  one- fourth  as  large  as  the  vertex  as  viewed  from 
in  front.  Pronotum  as  described  under  the  genus.  Elytra  of  both 
sexes  elongate,  reticulated  with  conspicuous  coarse  veins.  Legs  very 
long,  the  posterior  femom  over  three  times  as  long  as  the  pronotum 
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and  much  and  abruptly  ampliate  on  the  basal  three-fifths,  being  nearly 
four  times  as  broad  at  the  widest  point  as  at  the  narrowest;  anterior 
tibiae  armed  above  on  the  outer  side  only  with  four,  or  very  rarely 
with  five,  spines.  Cerci  of  the  female  cylindrical,  about  four  times  as 
long  as  the  basal  width,  tapering  to  a  point  and  apically  curved  some- 
\yhat  inwards,  of  the  male  with  the  black  naked  apical  portion  nearly 
one-half  as  long  as  the  main  body  and  bent  inwards  at  right  angles 
with  the  main  body  and  usually  somewhat  recur^^ed  (fig.  83),  the  basal 
portion  suboylindrical,  slightly  tapering.  Ovipositor  (fig.  86)  straight, 
considerably  less  than  the  posterior  femora  in  length,  the  abruptly 
pointed  apex  smooth. 
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Figs.  82,83,84,85.— (^LINOPLEIRA   MELANOPLEIRA.      82,  ADULT  MALK.      83,  CERCUS  OF  MALE.     84,  PBO»0- 

TUM  OF  MALE  FROM   ABOVE.      85,  OVIPOSITOR  FROM  THE  SIDE. 

Color  light  yellowish-brown,  or,  by  variation,  dark  brown.  The 
abdomen  of  typical  specimens  is  slightly  darkened  on  the  sides,  as  are 
also  the  outer  face  of  the  posterior  femora;  the  lateral  lobes  of  the 
pronutum  are  more  or  less  deeply  infuscated,  except  the  lower  and 
posterior  margins,  which  are  always  clear  yellowish.  The  measure- 
ments of  typical  sj^ecimens  are  as  follows: 

Meamire/nmts. — Length,  pronotum,  male,  6.5-7  mm. ,  female,  6.5-7.5; 
posterior  femora,  male,  23-26,  female,  24-28;  elytra,  male*  3.5^, 
female,  2.5-4;  ovipositor,  19-23;  width  of  the  pronotal  disk  at  the 
posterior  margin,  male,  and  female,  3.25-3,5. 
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Type. — In  the  Scudder  collection. 

Specimens  examined. — I  have  examined  nearly  half  a  hundred  speci- 
mens of  this  species.  Professor  Morse  has  a  fine  series  of  six  males 
and  eighteen  females  taken  by  himself  at  Tehachapi,  California,  in 
1897.  They  were  found  traveling  about  in  a  grassy  field  some  dis- 
tance from  any  woodlands.  Besides  this  series  in  the  Morse  collec- 
tion and  the  material  in  the  Scudder  collection,  which  includes  the 
type,  I  have  seen  specimens  from  Ijos  Angeles  County,  California,  and 
from  San  Bernardino  and  Atwater  in  the  same  State.  A  female  taken 
at  Valley  Springs,  California,  Julj'^  28,  1885,  by  H.  A.  Mepinge,  is 
colored,  except  the  lateral  lobes  of  the  pronotum,  which  are  margined 
as  usual,  uniformly  dark  brown,  instead  of  light  yellowish  brown,  and 
the  measurements  are  somewhat  less,  being  as  follows: 

Length,  pronotum,  6  mm.;  posterior  femora,  21;  elytra,  2.25;  ovi- 
positor, 16;  width  of  pronotum  at  the  posterior  border  of  the  disk,  2.25. 

This  specimen  seems  to  form  a  variety  worthy  of  a  name,  and  1  call 
it  Clinopleura  -tnelanopleura  var.  infuscata. 

Tyj}e.—CKi.  No.  10190,  U.  S.  National  Museum. 

A  female  in  the  Scudder  collection  is  somewhat  more  infuscated 
than  usual,  tending  towards  this  dark  variety  and  proving  the  differ- 
ence separating  the  variety  from  the  typical  form  to  be  varietal  and 
not  specific.  This  dark  variety  is  somewhat  related  to  the  following 
species,  Jlavrnnarfjinata^  but  is  much  smaller,  and  the  lateral  lobes  of 
the  pronotum  ^re  more  distinctly  margined  posteriorly  with  yellow. 

CLINOPLEURA  FLAVOMARGINATA  Scudder. 

(iinopleura  Jlavomarffinata  Scudder,  Can.  Ent.,  XXXII,  1900,  p.  332  (part). — 
KiRBY,  8yn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description. — Very  similar  to  C.  nielunopleura^  in  structure,  except 
that  of  the  cerci,  practically  the  same.  The  color  is  testaceous  with  the 
infuscation  of  the  lateral  lobes  of  the  pronotum  less  distinctly  con- 
ti-asted  with  the  posterior  margins  than  in  melanopleura.  The  struc- 
ture of  the  cerci  of  the  male  is  quite  different  from  than  of  meluno- 
pleura.,  the  black  shiny  apical  portion  being  only  about  one-fourth  as 
long  as  the  main  body  instead  of  nearly  one-half  as  long,  in  this  respect 
agreeing  with  the  .cerci  of  the  following  species,  minuta.  The 
measurements  are  as  follows: 

MeoMirem^nts. — Length,  pronotum,  male  and  female,  6.75  mm.; 
posterior  femora,  male,  25.5,  female,  26.5;  elytra,  male  and  female, 
2.75;  ovipositor,  19. 

Types. — In  the  Scudder  collection  and  the  collection  of  A.  P.  Morse. 

Specimens  examined. — Several  specimens  of   both  sexes,  all  from 
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The  specimens  recorded  in  the  original  description  as  from  Ahwanee, 
Raymond,  and  Calaveras,  California,  all  belong  to  a  different  species 
herein  described  as  new.  The  true  types  as  here  eliminated  are  all 
from  Ceres,  California,  August  17,  one  pair  in  the  Scudder  collection 
and  one  male  in  the  collection  of  Morse.  An  immature  female  in  the 
collection  of  the  National  Museum  is  referred  here  with  some  doubt 
It  comes  from  Anaheim,  Orange  County,  California  (Coquillett). 

Were  it  not  for  the  different  cerci  of  the  male  I  would  rather 
incline  to  the  belief  that  this  species  is  but  a  variety  of  vidanopleitra. 

CLINOPLEURA   MINUTA,  new  species. 

Qinopleura  flaiwtiarginatn  Scudder,  Can.  Ent.,  XXXII,  1900,  p.  .332  (part). 

Description. — In  most  particulars  this  species  is  like  melanaphura 
except  in  size,  which  is  much  less  than  in  either  rnelanopleura  or 
Huvomarginata.     The  cerci  of  the  male  are  like  those  of  fuvomar- 
ginata.,  the  black  apical  portion  l)eing  about  one  fourth  as  long  as  the 
main  body  (fig.  86).     The  color  is  testaceous  or  fusco-testaceous  with 
the  lateral  lobes  of  the  pronotum  inf  usc>ated  and  margined  below  and 
behind  with  yellow.     The  elytra  are  comparatively 
about  the  same  length  and  show  about  the  same  range 
of  variation  as  those  of  the  typical  species.     The 
size,  however,  is  the  most  conspicuous  differentiating 
Fig.  86.-CLiNopLErRA     feature,  being  as  follows: 
^Dm^'^MALr'''''  ''*'        MeamcremeniH.—ljQngth,  pronotum,    male,  4.5-5 
mm.,  female,. 4. 5-5. 5;  posterior  femora,  male,  19-22, 
female,  19-22.5:   elytra,  male,  2-3,  female,  1.5-2;  ovipositor,  13-16; 
width,  pronotal  disk  at  the  posterior  margin,  male  and  female,  1.75-2.5. 
^y/?6^— Cat.  No.  10191,  U.  S.  National  Museum. 
Specimens  exaraiiied. — Several  specimens  of  both  sexes  from  Cali- 
fornia. 

Described  from  two  pairs  from  Calaveras,  California.  In  the  col- 
lections of  Scudder  and  Morse  are  examples  from  Ahwanee,  Calaveras, 
and  Raymond,  California,  some  of  them  marked  as  types  of  C.  fuvo- 
marginata.  These  specimens  bear  fla vomarg i^iata  type  labels  and  are 
mentioned  in  the  original  description  but  do  not  appear  to  enter 
materially  into  the  description  itself  as  the  measurements  are  much 
below  those  given  iov  flovomarginota,  I  have  seen  a  male  of  rnimda 
from  Berkeley,  California. 
This  is  the  smallest  species  of  the  genus  and  seems  very  distinct 
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PLATYCLEIS  Fieber. 

Platydeh  Fieber,  Lotos,  III,  1853,  p,  149. 

Chelidopteraa  Wesmael,  Bull.  Acad.  Brux.,  V,  1838,  p.  591.— Kirby,  Syn.  Cat 
Orth.,  II,  1906,  p.  203. 

Description, — Female.  Head  quite  small,  deeply  inserted  into  the 
pronotum;  vei-tex  very  broad,  about  two-thirds  as  broad  as  the  interocu- 
lar  space,  modei"ately  prominent;  eyes  medium  in  size,  moderately 
prominent.  Pronotum  small  and  but  slightly  produced  posteriorly; 
lateral  lobes  well  developed,  about  as  deep  as  long,  verj-  nearW  ver- 
tical and  very  slightly  sinuate  posteriorly;  lateral  carinse  distinct, 
moderately  sharp,  persistent,  a  little  more  rounded  on  the  extreme 
anterior  margin  of  the  pronotum,  straight,  uniformly  expanding  a  little 
from  the  front  backwards;  median  carina  present  only  on  the  pos- 
terior third,  moderate!}"  sharp;  disk  narrow,  a  little  broader  behind  than 
in  front  and  flat,  marked  just  anterior  of  the  termination  of  the  median 
carina  with  a  tolerably  distinct  U-shaped  sulcus;  the  disk  is  subtrun- 
cate  anteriorly  and  posteriorly.  Prosternum  unarmed;  mesosternal 
lobes  prominent.  Elytra  squamaeform,  overlapping  above,  rounded 
apically  and  projecting  beyond  the  pronotum  a  distance  equal  to  nearly 
one-half  the  pronotal  length;  wings  about  as  long  as  the  elytra  but 
not  so  broad,  lateral,  not  meeting  above.  Legs  moderately  long,  the 
posterior  femora  more  than  twice  as  long  as  the  pronotum,  swollen 
on  the  basal  three-fifths  and  unarmed  below,  the  plantula  of  the  hind 
tarsi  scarcely  one-half  as  long  as  the  basal  segment;  anterior  tibiae 
armed  above  on  the  outer  margin  only  with  three  spines.  Abdomen 
moderately  plump  and  dorsally  subcarinate;  subgenital  plate  apically 
roundly  and  shallowly  notched;  supraanal  plate  small,  triangular  and 
dorsally  concave,  almost  concealed  beneath  the  last  abdominal  seg- 
ment, which  is  broad,  centrally  concave  and  mesial ly  incised  apically 
for  nearly  its  entire  length  by  a  narrow  cleft;  a  pair  of  perpendicular 
infracercal  plates  embrace  the  supnianal  plate,  which  they  equal  in 
length;  cerci  simple,  conical,  hairy ;  ovipositor  curved  strongly  upwards 
and  about  as  long  as  the  posterior  femora. 

Type, — DecticuH  itdermedim  Serville. 

This  is  the  only  old  world  genus  represented,  so  far  as  known,  in 
our  fauna.     But  one  species  is  known,  the  following: 

PLATYCLEIS  FLETCHERI,  new  species. 

Description. — Female,  male  unknown.  Head  scarcely  as  broad  as 
the  anterior  portion  of  the  pronotum;  vertex  convex,  broad  and  mod- 
erately prominent;  eyes  medium  in  size  and  prominence,  rounded; 
basal  segment  of  the  antenna  broad,  almost  one-half  as  large  as  the 

o  Preoccupied  in  ornithology  by  Chelidoptera  Gould,  Proc.  Zool.  8oc.  Lond.,  1836, 
(1837),  p.  81. 
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Fl«.  87.— PLATYCLEI8  FLETCHEBI.      ADULT  FEMALE. 


vertex  as  viewed  from  in  front.  Pronotum  narrow,  structure  as  des- 
cribed under  the  genus.  Wings  narrower  but  about  "as  long  as  the 
elytra,  which  are  apically  broadly  rounded,  overlap  dorsally  and  pro 
ject  beyond  the  pronotum  about  one-half  the  pronotal  length.  Legs 
of  moderate  length  and  size;  posterior  femora  more  than  two  times  as 
thick  basal  1}'  as  apically,  the  swelling  confined  to  about  the  basal  three- 
fifths:  anterior  tibia*  un- 
arrr.ed  above  on  the  inner 
side,  on  the  outer  side  armed 
with  three  spines.  Abdo- 
men and  genital  characters 
asdescribed  under  the  genus. 
Colordark  reddish  brown, 
the  posterior  tarsi  and  the 
sides  of  the  vertex  black  and 
the  disk  and  the  central  por- 
tions of  the  lateral  lobes 
of  the  pronotum  nearl}^  l)lack,  the  latter  bordered  below  and  behind 
with  yellowish. 

Meamirenieiits, — Length,  pronotum,  5.25  mm.;  elytra,  2.5;  posterior 
femora,  14.5;  ovipositor,  14;  width,  pronotal  disk  at  the  posterior 
margin,  3.75;  at  the  anterior  margin,  2.75. 

7y7;.^  -Cat.  No.  10192,  U.  S.  National  Museum. 
Spech)t(ms  e^^iirnlned, — The  type,  one  female  (fig.  87),  taken  by  Dr. 
James  Fletcher  at  Calgar}^  Assiniboia,  Canada,  on  July  31,  1904,  and 
by  him  presented  to  the  U.  S.  National  Museum. 

I  take  pleasure  in  naming  this  interesting  insect  in  honor  of  its 
illustrious  collector. 

STEIROXYS  Herman. 

Steiroxys  Herman,  Verhandl.  der  k.  k.  Zool.-Bot.  Gesellsch.  Wien,  XXIV, 
1874,  pp.  200,  207.— ScuDDER,  Can.  Ent,  XXVI,  1894,  pp.  179,  182;  Guide 
N.  A.  Orth.,  1897,  p.  56;  Gat.  Orth.  U.  S.,  1900,  p.  78.— Kirbv,  Syn.  Cat 
Orth.,  II,  1906,  p.  194. 

Description, — Head  small,  not  pi'ominent,  deeply  inserted  into  the 
pronotum;  vertex  moderately  prominent  and  exceedingly  broad, 
almost  as  broad  as  the  interocular  space;  eyes  small,  scarcely  prominent; 
basal  segment  of  the  antenna  less  than  one-fourth  as  large  as  the 
vertex  as  viewed  from  in  front.  Pronotum  of  medium  size,  moderately 
produced  posteriorly;  lateral  lobes  well  developed,  nearly  as  deep  as 
long,  slightly  declivent  and  somewhat  sinuate  posteriorly;  lateral  and 
median  carina;  distinct  and  persistent,  the  former  subparalleK 
diverging  slightly  from  in  front  backwards  (fig.  89);  disk  nearly  flat, 
subrectangular,  subtruncate  both  in  front  and  behind,  about  two  or  two 
and  one  times  as  long  as  broad  and  without  conspicuous  sulci,  some- 
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times  with  a  noticable  V-shaped  one  near  the  center.  Prosternum 
unarmed.  Elytra  of  female  short,  rounded  lateral  pads,  scarcely 
projecting  beyond  the  posterior  edge  of  the  pronotum,  of  the  male 
broad,  overlapping  dorsally  and  projecting  beyond  the  pronotum  a 
distance  equal  to  about  one-half  the  length  of  the  pronotum.  Legs 
long,  the  posterior  femora  two  and  one-half  times  to  nearly  four  times 
as  long  as  the  pronotum,  strongly  expanded  on  the  basal  two-thirds 
and  unarmed  beneath  or  armed  with  a  few  small  spines;  anterior 
tibise  armed  above  on  the  outer  side  only  with  three  spines;  abdomen 
moderately  plump,  scarcely  carinate;  subgenital  plate  of  both  sexes 
apically  rectangularly  incised,  that  of  the  male  with  moderately 
prominent  styles  at  each  side  behind;  supraanal  plate  small  and  apically 
triangular  in  both  sexes,  closely  fitted  between  a  pair  of  compressed 
inf  I'acercal  plates,  .usually  hidden  beneath  the  last  abdominal  segment, 
^^hich,  in  the  male,  is  mesially  incised;  cerci  of  the  female  simple, 
cylindrical,  pointed,  of  the  male  cylindrical  with  the  apex  sharp  and 
tooth-like,  bent  inwards  and  furnished  on  the  inner  side  with  a  sharp 
tooth;  ovipositor  very  slightly  curved  upwards  and  of  a  length  varying 
from  distinctly  shorter  than  the  posterior  femora  to  somewhat  longer. 
Ti/pe, — Thamnoti'izon  trillneaPm  Thomas. 

The  tj'pe  of  this  genus  was  originally  described  as  having  the 
pronotum  without  carinas  but  in  the  description  of  the  genus  Steiroxys 
Herman  says  that  this  was  probably  a  clerical  error.  That  this  is 
probably  the  case  is  indicated  by  several  facts.  Specimens  of  the  type 
species  labelled  in  the  handwriting  of  Thomas  as  type  specimens  are 
in  the  National  Museum  and  they  have  the  pronotum  carinate.  Glover 
has  figured  the  species,  presumably  from  authentic  specimens  from 
Thomas,  and  his  illustration  shows  the  pronotum  to  be  carinate. 
Besides  this  Thomas  himself  practically  admits  the  correctness  of 
Herman's  diagnosis  as  based  on  trillnHitui^,^  Thus  t/'ilineatics  is  seen 
to  have  a  carinate  pronotum  and  the  statement  to  the  contrar}^  in  the 
original  description  is  to  be  attributed  to  a  clerical  error. 

The  classification  of  this  genus  is  by  far  the  least  satisfactory  of  any 
of  the  group  here  treated.  The  cerci  of  the  males  are  either  unusually 
variable  for  this  group  or  indicate  several  more  species  than  I  have 
recognized.  That  the  cerci  of  the  males,  which  are  unvarying 
characters  of  such  synoptic  value  in  other  genera  of  the  group,  should 
be  so  variable  as  to  be  useless  as  a  differentiating  character  in  this 
particular  genus  is,  to  say  the  least,  odd.  It  may,  however,  eventually 
result  that  we  have  several  more  species  than  here  considered  but  at 
this  time  I  am  unable  to  recognize  such  to  be  the  case.  The  sexes  are 
connected  only  by  association  with  localities,  none,  so  far  as  I  know, 
having  been  taken  in  copulation.  Color,  so  far  as  determinable  from 
the  material  studied,  is  of  little  constancy.     About  fifty  specimens  of 

«Rept.  U.  S.  Gfeol.  Surv.  W.  100  Mer.,  V,  1875,  p.  906. 
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the  genus  have  been  studied  but  much  more  material  and  field  observa- 
tion is  necessary  to  satisfactorily  place  the  various  forms.  The  genus 
is  distinct  and  very  well  circumscribed  but  the  species  seem  in  t 
hopeless  state  of  chaos.  '  The  females  are,  at  the  present  state  of  our 
knowledge  of  the  genus,  practically  inseparable.  Scudder  ha-s,  it  is 
true,  published  a  table  of  species  based  upon  characters  supposedly  of 
synoptic  value  but  a  study  of  type  material  in  his  collection  shows 
some  of  the  characters  used  by  him  in  his  table  to  be  inverse!}'  true. 
Thus  the  pronotal  disk  of  horealts  is  more  nearly  twice  as  long  as 
broad  as  is  that  of  pallidipalpls.  The  length  of  the  posterior  femora 
varies  as  does  the  color.  Therefore,  I  have  made  no  attempt  to 
synopticalh^  separate  the  various  forms,  tKis  being  deemed  imprac- 
ticable at  this  time.     The  described  species  are  as  follows: 

STEIROXYS  TRILINEATA  Thomas. 

Thamnotrizon  trilineatus  Thomas,  Proc.  Acad.  Nat.  Sci.  Philad.,  1870,  p.  76;  Ann. 
Kept.  U.  S.  Geol.  Surv.  Terr.,  II,  1871,  pp.  265,  268.— Glover,  III.  N.  A.  Ent,, 
Orth,  1872,  pi.  VIII,  fig.  5.— Scudder,  Index  N.  A.  Orth,  1901,  p.  322. 

DedU'^is  trilineutus  Thomas,  Ann.  Rept.  U.S.  Geol.  Surv.  Terr.,  V,  1872,  p.  443.— 
BRrNER,  Bull.  No.  27,  Div.  Ent.  U.  S.  Dept.  Agric,  1892,  p.  31.— Scuddeb, 
Index  N.  A.  Orth,  1901,  p.  95. 

Dectes  trilineaius  Bruner,  Publ.  Nebr.  Acad.  Sci.,  Ill,  1893,  p.  31. 

S(eiroxij8  trilineata  Herman,  Verhandl.  der  k.  k.  Zool.-Bot.  Gesellsch.  Wien., 
XXIV,  1874,  p.  207,  pi.  v,  figs.  ()4-69.— Scudder,  Can.  Ent,  XXVI,  1894, 
pp.  182,  183;  Cat.  Orth.  U.  S.,  1900,  p.  79;  Index  N.  A.  Orth.,  1901,  p.300.— 
Scudder  and  Cockerell,  Proc.  Davenp.  Acad.  Nat.  Sci.,  IX-,  1902,  p.  55.— 
KiRBV,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

D^'scrlptuni, — Head  small  and  deeply  inserted  into  the  pronotum; 
vertex  convex  and  moderatel}^  prominent,  very  broad^  occupying 
practically  all  the  interocular  space;  eyes  of  moderate  size,  rounded 
and  not  prominent.  Pronotum  and  wings  as  described  under  the 
genus.  Legs  moderately  long,  the  posterior  femora  about  three  times 
as  long  as  the  pronotum,  swollen  on  the  basal  two-thirds  and  unarmed 
below;  anterior  tibite  armed  above  on  the  outer  side  only  with  three 
spines,  rarely  one  of  them  missing.  Abdomen  plump,  dorsally  sub- 
carinate;  cerci  of  the  female  round,  about  four  times  as  long  as  the 
basal  width  and  tapering  to  a  point,  tapering  mostly  in  the  apical  half; 
cerci  of  the  male  (tig.  91)  cylindrical  or  somewhat  flattened  and  tapering 
gradually  to  a  point,  curved  downward  and  inward  at  the  tip,  and  fur- 
nished on  the  inside  about  or  just  beyond  the  middle  with  a  slightly 
recurved  tooth  cylindrical  and  shaped  like  the  end  of  the  main  body; 
ovipositor  al)out  as  long  as  the  posterior  femora  and  curved  some- 
what upward,  the  tip  abrupth'  tapering  to  a  point  and  roughened  by 
minute  serrations. 

Color  dark  brown  or  yellowish,  usualh'  with  some  lighter  markings 
down  the  dorsum,  sometimes  lighter  wath  a  row  of  conspicuous  V- 
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shaped  black  marks  down  the  top  of  the  abdomen  and  a  row  of  oblique 
black  dashes  along  the  sides  (fig.  88).  The  lateral  lobes  of  the  pronotum 
are  generally  bordered  below  and  behind  with  yellowish,  and  next 
this  yellow  border  behind  is  usually  a  piceous  streak. 

Meamirements. — Length,  pronotum,  male,  5.5-6  mm.,  female,  4.5-6; 
posterior  femora,  male,  18-19,  female,  15.5-19;  elytra,  male,  2-3, 
female,  5-1;  ovipositor,  16-24;  width,  pronotum  at  posterior  margin, 
male,  3-3.25,  female,  2.5-3. 

Type. — Apparently  lost. 

Specimens  examined, — Material  from  Nebraska,  Colorado,  Montana, 
and  Idaho. 

The  National  Museum  contains  specimens  labeled  as  types,  but 
erroneously  so,  as  the  species  was  described  from  southeast  Colorado, 
while  these  specimens 
are  from  South  Pass, 
Wyoming;  but  they  are 
doubtlessly  authentic 
specimens,  being  la- 
beled in  the  handwrit- 
ing of  Thomas.  Be- 
sides these,  the  National 
Museum  contains  speci- 
mens, all  females,  from 
Nebraska,  Colorado, 
Montana,  and  Idaho. 
Besides  these  localities 
the  species  has  been 
recorded  from  Utah, 
Wyoming,  and  New 
Mexico. 

The  figure  by  Glover  is  not  a  good  one,  failing,  as  it  does,  to  properly 
show  the  thoracic  carinae. 

Besides  the  statement  that  the  pronotum  is  without  carinse  the 
original  description  contains  some  other  minor  points  at  variance  with 
the  characters  of  the  specimens  now  considered  as  this  species.  But, 
as  stated  in  the  discussion  under  the  genus,  Herman's  construction  is 
accepted. 

There  is  an  immense  amount  of  variation  in  color  and  general 
appearance  of  the  specimens  here  referred  to  this  species.  Some 
specimens  are  light,  with  conspicuous  abdominal  markings  and  with 
short  legs  and  ovipositors,  as  shown  in  fig.  88,  and  others  are  very 
uniformly  brownish  or  greenish  yellow,  with  long  posterior  femora 
and  ovipositors,  while  still  others  have  the  conspicuous  abdominal 
markings,  but  with  long  posterior  femora  and  ovipositors.  The  cerci  of 
the  males  sometimes  have  the  tooth  situated  at  the  middle  (fig.  91), 


89  W  91 

Figs.  ^,  89,  90,  91.— Steiroxys  trilineata.    88,  adult  female. 

89,  PRONOTUM  OF  FEMALE  FROM  ABOVE.  90,  CERCUS  OF  ADULT 
MALE.   91,  CERCUS  OF  ADULT  MALE. 
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and  sometimes  much  bej^ond  the  middle  (fig.  90);  in  some  specimens 
the  location  of  the  cereal  tooth  is  intermediate  between  the  two  fig'ured. 
There  may  be  more  than  one  species  represented  among  the  speci- 
mens here  referred  to  this  species,  but  if  so,  I  am  unable  to  satisfac- 
torily separate  them. 

STEIROXYS  PALLIDIPALPUS  Thomas. 

Dedicus paUidipalpus Thomas,  Ann.  Kept.  U.  S.  Geol.  Surv.  Terr.,  V.,  1872,  p.  442; 

Proc.  Davenp.  Acad.  Nat.  Sci.,  1, 1876,  p.  262.— Scudder,  Index  N.  A.  Orth., 

1901,  p.  95. 
Steiroxya  paUidipalpus  Scudder,  Can,  Ent.,  XXVI,  1894,  pp.  182-183;  Cat.  Orth. 

U.  S.    1900,  p.  78;  Index  N.  A.  Orth.,  1901,  p.  300.— Rehn,  Ent.   News, 

XVII,  1906,  p.  288.— KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 

Description, — Head  medium  in  size,  inserted  into  the  pronotum  a 
moderate  depth;  vertex  broad,  convex,  much  broader  than  the  eye, 
which  is  considerably  smaller  in  the  female  than  in  the  male.     Pro- 
notum moderate  in  size  and  in  posterior  prolongation,  the  lateral  lobes 
deep,  almost  vertical,  with  a  slight  posterior  sinus;  lateral  carinae  prom- 
inent, sharp,  persistent,  in  both  sexes  diverging  very 
slightly    posteriorly.       Pronotal     disk     nearly     flat, 
slightly  rising  from  the  lateral  carinse  to  the  distinct, 
persistent,  median  carina;  the  disk  is  truncate  behind 
and   in   front,  or  very  slightly  rounded  anteriorly, 
Fig  m -STEIROXYS    without  sulci.     Wings  and  legs  as  in  trilinmta^  the 
PALLIDIPALPUS.     postcrlor  femora  sometimes  with  a  few  small  spines 
MTLr  ""^  ^'''''''     beneath.      Abdomen  as  in  trilinmta.     Cerci  of   the 
female  about  four  times  as  long  as  the  basal  width,  of 
the  male  heavy  basally,  tapering  abruptly  just  beyond  the  inner  tooth, 
which  is  situated  at  or  before  the  middle,  the  apex  sharp  and  bent 
inward  (fig.  92).    Ovipositor  long,  slightly  curved  upward  and  unarmed 
apically,  curving  somewhat  more  in  the  basal  portion  than  that  of 
the  following  species. 

Color  yellowish  or  light  brown,  the  posterior  femora  mottled  moi*e 
or  less  with  fuscous;  lateral  lobes  of  the  pronotum  in  the  male  slightly 
infuscated  posteriorly  and  with  a  yellow  margin  above  the  sinus,  in 
the  female  about  the  same,  but  less  distinct.  Ovipositor  dark  reddish 
brown. 

Measurements. — Length,   pronotum,   male,    6.75   mm.,   female,   7; 
posterior  femora,  male,  18.5-24.5,  female,  19-20;  elytra,  male,  3.5, 
female,  1;  ovipositor,  18.5-22;  width,  pronotum  at  posterior  margin, 
male,  4.5,  female,  4. 
Type, — Apparently  lost. 

Specimens  e^tamined, — Specimens   from   Nevada,    Oi'egon,    Idaho, 
Wyoming,  Washington,  and  California. 
The  above  description,  except  the  minimum  measurements,  which 
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are  taken  from  Thomas's  original  description,  was  drawn  up  from  a 
male  in  the  Scudder  collection  from  Ruby  Valley,  Nevada  (Ridgeway), 
and  a  female  in  the  Morse  collection  from  Mary's  Peak,  Benton 
County,  Oregon,  September  16,  1897.  This  female  may  be  wrongly 
associated  but  the  male  is  very  certainl}^  properly  placed.  The  species 
has  also  been  recorded  from  Utah  and  Idaho. 

The  cerci  of  the  male  in  this  species  seems  to  represent  a  type 
derived  from  that  of  S.  trilineata,  the  inner  tooth  having  become 
slightly  smaller  and  moved  back  toward  the  base  (fig.  93).  The  two 
forms  of  cerci  are,  however,  quite  distinct. 

The  National  Museum  contains  one  much  shrivelled  female  from 
Idaho,  evidently  preserved  in  spirits  and  afterwards  dried,  which  is 
labeled  in  the  handwriting  of  Professor  Thomas 
as  questionably  S.  pallidlpalpus.  Also  one  fe- 
male from  Pocatello,  Idaho,  one  without  label 
and  a  male  from  east  Washington.  This  male, 
which  is  referred  here  with  some  doubt,  has  the 
cerci  shaped  as  shown  in  fig.  93,  and  the  posterior     fi«.  93.-steiroxy8  pal- 

-  r^rk  •         1  i.l_  -D  U  I.IDIPALPIS.      CERCTS    OF 

femora  measure  22  mm.  m  length.     Bruner  has       adult  male  (variety). 
a  number  of  both  sexes  from  Washington,  Idaho, 
Wyoming,  and  California.     Rehn  records  it  from  Utah. 

The  specimen  figured  by  Glover^  as  this  species  is  very  surely 
wrongly  identified,  probably  belonging  to  the  genus  Eremopedes  or 
StipatoT, 

STEIROXYS  BOREALIS  Scudder. 

Sleiroxijs  borealis  Scudder,  Can.  Eut.,  XXVI,  1894,  p.  182;  Index  N.  A.  Orth., 
1901,  p.  300.— WooDwoRTH,  Bull.,  p.  142,  Calif.  Exp.  Stat.,  1902,  p.  15.— 
KiRBY,  Syn.  Cat.  Orth.,  II,  1906,  p.  194. 
Description, — Head  and  pronotum  as  in  S.  trilineata.  Elytra  of 
the  male  projecting  scarcely  one-half  the  length  of  the  pronotum, 
broad,  overlapping  above,  of  the  female  slightly  projecting  lateral 
lobes.  Legs  moderately  long;  the  posterior  femora  swollen  on  the 
basal  two-thirds  and  unarmed  beneath;  anterior  tibiae  armed  above 
on  the  outer  side  only  with  three  spines.  Abdomen  moderately  heavy, 
dorsally  subcarinate;  cerci  of  the  female  conical,  variable  in  length, 
sometimes  seemingly  less  than  four  times  as  long  as  the  basal  width 
while  in  some  specimens  referred  here  they  are  fully  five  times  as 
long.  The  cerci  of  the  male  are  strikingly  different  from  those  of 
either  of  the  preceeding  species,  being  basally  much  compressed,  no 
more  than  one-half  as  broad  as  deep  and  apically  divided  into  two 
equal  incurved  hard  black  claws  (fig.  94).  Ovipositor  moderately  stout, 
scarcely  as  long  as,  or  but  little  longer  than,  the  posterior  femora, 
slightly  curved  upward,  apically  pointed  and  unarmed.         . 

^. gitizcd  by  VjQQQ  l^— 

"111.  N.  A.  Ent,  Orth.,  1872,  pi.  ix,  fig.  8. 
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Color  brown,  usually  with  a  pair  of  more  or  less  distinct  narrow 
pale  subdorsal  lines  on  the  abdomen. 

Measurements. — Length,  pronotum,  male  and  female,  6-7  mm.; 
posterior  femora,  male,  18-5,  female,  17.5-20;  elytra,  male,  3,  female, 
0.5-1;  ovipositor,  15-21;  width,  pronotum  at  posterior  margin,  male, 
3.25,  female,  3.5. 

Type. — In  the  Scudder  collection. 

Specimens  examined. — The    types  from  northern  California  and 
specimens  from  Oregon,  Washington,  Wyoming,  and  British  America. 
The  above  description,  with  the  exception  of  cer- 
tain measurements,  was  drawn  up  from  a  male  from 
northern  California,  from  the  old  Uhler  collection, 
and  a  female  from  Oregon,  no  locality  given.     These 
Fig.  94.-STE1ROXY8    are  Scudder's  types.     In  the  Collection  of  the  Museum 
orA^uLT  M^E.'''    ^^  Comparative  Zoology  at  Cambridge,  Massachusetts, 
are  a  number  of  female  specimens  from  Oregon  in 
which  the  ovipositors  are  almost  straight.     The  National  Museum 
contains  several   specimens,  all  females,  which  are  referred   here. 
They  are  from  Pullman,  Washington,  July  and  August;  Jackson^s 
Hole,  Wyoming,  August;  Fort  McLeod,  British  America,  August 
and  one  without  label.     These  specimens  are  referred  here  by  locality 
rather  than  by  an}'  noticeable  differences  separating  them  from  dark 
forms  of  trilhieata. 
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ADDITIONAL   NOTES    ON    THE    DEVELOPMENT   OF   THE 
ARGULID^,  WITH  DESCRIPTION  OF  A  NEW  SPECIES. 


By  Charles  Branch  Wilson, 

Department  of  Biology,  Slate  Normal  School,  Westfield,  Masmchuaetts, 


INTRODUCTION. 

This  fifth  paper  in  the  series  based  on  the  Collection  belonging  to 
the  U.  S.  National  Museum  gives  for  the  first  time  an  account  of  the 
newly  hatched  larvaB  of  two  of  our  common  Argulids,  one,  Argulvs 
fundvli^  a  salt-water  form,  and  the  other,  Argvhis  mdcuhsits^  found 
only  in  fresh  water. 

It  also  gives  a  description  and  figures  of  the  male  of  Argnhis  catos- 
tomi^  which  is  .the  oldest  of  our  North  American  species. 

In  each  of  the  three  instances  the  form  here  described  is  the  only 
one  needed  to  complete  a  full  account  of  the  species,  including  its  life 
history.  We  have  now,  therefore,  six  native  species  whose  entire 
development  is  known,  two  infesting  marine  fishes  and  the  other  four 
those  inhabiting  fresh  water. 

For  the  opportunity  of  obtaining  the  present  material  the  author  is 
indebted  again  to  the  courtesy  and  assistance  extended  by  the  Bureau 
of  Fisheries.  The  larva  of  J.r^wZt^^y«m7?//i  was  obtained  during  the 
summer  of  1905  while  the  author  was  working  as  a  temporary  assist- 
ant at  the  station  of  the  Bureau  of  Fisheries  at  Beaufort,  North 
Carolina.  The  other  two  forms  were  obtained  during  the  present 
summer,  1906,  while  holding  a  similar  position  at  Lake  Maxinkuckee, 
Indiana.     Grateful  acknowledgment  is  here  made  for  these  favors. 

I.  THE  MALE  OF.  ARGULUS  CATOSTOMI  Dana  and  Herrick. 

This  was  the  first  American  Argulid  to  be  described.  For  this 
reason  and  also  because  of  the  excellent  figures  given  by  Dana  and 
Herrick  with  their  original  description,  it  was  at  once  accepted  by 
European  scientists  and  has  taken  the  same  place  in  America  that  is 
occupied  by  Arguliis  follacem  in  the  European  fauna.  But  Dana  and 
Herrick  did  not  secure  any  specimens  of  males,  and  corwequently  their 
species  diagnosis  was  based  entirely  upon  females.     This  has  been  the 
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case  with  every  zoologist  since  tiieir  day  also.  Even  the  present 
author,  in  a  previous  paper  on  the  Argulidae,  was  forced  to  be  content 
with  the  one  sex  in  consequence  of  an  unfortunate  accident  which 
destroyed  the  few  male  specimens  he  possessed. 

Accordingly  this,  the  best  known  and  one  of  the  most  widely  dis- 
tributed American  species,  has  waited  almost  seventy  years  for  the 
completion  of  the  original  diagnosis. 

In  the  spring  of  1905  the  author  visited  the  State  fish  hatcher^'  at 
Swanton,  Vermont,  on  the  Missequoi  River,  near  the  shores  of  Lake 
Champlain.  At  this  station  are  hatched  every  year  many  millions  of 
the  eggs  of  the  wall-eyed  pike,  Stisostedion  vitreum^  one  of  the  most 
common  food  fishes  in  the  lake  and  its  tributaries.  The  females  are 
obtained  for  stripping  by  means  of  seines,  and  through  the  superin- 
tendent of  the  station  permission  was  obtained  from  the  State  authori- 
ties to  examine  all  the  fish  taken  in  the  seines.  For  this  and  for  many 
other  courtesies  the  author  acknowledges  his  indebtedness  to  the  super- 
intendent, who  kindly  placed  at  his  disposal  every  facility  which  the 
station  aflForded. 

Among  other  fish  obtained  were  several  red-fin  and  black-fin 
suckers,  Catostomus  nigricans  and  C,  catOMtmnus^  and  from  these  were 
taken  about  twenty  specimens  of  ArguluA  catoHUmii^  five  of  which 
proved  to  be  males.  Both  sexes  of  this  species  were  also  obtained 
from  the  black  sucker,  C,  catostoium^  caught  in  Lake  Maxinkuckee, 
Indiana,  in  August,  1906. 

None  of  these  specimens  were  as  large  as  those  obtained  by  the 
author  from  the  same  sucker  in  Massachusetts,  but  which  were  acci- 
dentally destroyed.  Swanton,  Vermont,  is  a  long  way  from  Mill 
River  in  Connecticut,  where  Dana  and  Herrick  secured  their  specimens, 
and  Lake  Maxinkuckee  is  even  farther  removed. 

Furthermore,  the  water  is  entirel}^  fresh  in  both  these  looalities 
instead  of  being  brackish.  But  the  one  lot  of  material  supplements 
the  other  and  enables  us  to  complete  the  account  begun  so  long  ago. 

ARGULUS  CATOSTOMI  Dana  and  Herrick. 
Plate  XXIX,  figs  1-9. 

The  Male, — Carapace  orbicular,  about  one-tenth  wider  than  long, 
with  evenly  rounded  sides.  Posterior  sinus  very  wide,  especially  at 
the  base,  and  a  little  more  than  one-third  the  length  of  the  caiupace. 
Grooving  of  the  dorsal  surface  like  that  of  the  female.  Abdomen 
elliptical  and  relatively  much  larger  as  would  be  expected  in  this  sex, 
about  one-third  the  length  and  one-fourth  the  width  of  the  carapace. 
Testes  elliptical,  pear-shaped,  and  fully  three-fifths  the  length  of  the 
abdomen,  their  dorsal  surface  sprinkled  with  small  dots  of  dark  pig- 
ment.    Anal  sinus  wide,  less  than  one-third  the  length  of  the  abdomen; 
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papillsB  basal  and  minute.  The  accessor}'  sexual  characters  are  very 
prominent  and  markedly  diflferent  from  those  of  any  other  species. 

In  the  fourth  legs  both  joints  of  the  basipod  carry  a  flap,  heavily 
fringed  with  plumose  setse  on  their  posterior  margin,  that  on  the  basal 
joint  being  several  times  larger  than  that  on  the  proximal.  The  peg 
on  the  anterior  margin  of  the  proximal  joint  is  quite  similar  to  that 
in  Arc/idus  versicolor^  but  relatively  larger.  The  two  parts  of  the  peg, 
basal  and  terminal,  are  more  clearly  defined  than  in  any  species  yet 
examined,  and  together  make  a  pear-shaped  organ  with  an  evenly 
rounded  outline.  The  tip  of  the  tube  is  enlarged  and  surrounded  by  a 
fringe  of  minute  hairs  as  in  other  species.  The  basal  portion  of  the 
peg  connects  on  the  inside  of  the  leg  with  a  long  spindle-shaped 
receptacle  which  extends  inward  through  both  joints  of  the  basipod 
and  almost  to  the  mid-line  of  the  body.  Its  walls  are  muscular  and  no 
doubt  aid  in  ejecting  the  sperm. 

In  the  third  •  legs  the  proximal  joint  of  the  basipod  is  semi-lunar 
and  the  ends  curve  outward  in  long  flaps,  one  in  front  of  and  the  other 
behind  the  terminal  joint.  The  posterior  flap  is  wide  and  bluntly 
rounded  at  the  tip;  it  carries  a  heavy  fringe  of  plumose  seteB  and 
reaches  only  to  the  center  of  the  distal  basipod  joint.  The  anterior 
flap  is  narrower  and  tapers  to  a  long  curved  point  which  overlaps  the 
base  of  the  exopod  for  some  little  distance.  There  are  no  plumose 
setae  on  its  margin,  but  instead  its  entire  dorsal  surface  is  covered  with 
small  spines. 

The  distal  joint  of  these  third  basipods  bears  the  semen  receptacle 
which  is  also  similar  to  that  of  Arguliis  versicolat^  except  that  the 
opening  is  nearer  the  center  on  the  dorsal  surface,  instead  of  being  at 
the  posterior  margin. 

There  is  also  a  cone-shaped  funnel  extending  forward  from  the 
anterior  margin  of  the  opening,  along  the  dorsal  surface  of  the  basipod. 
This  cone  has  a  slit  running  along  the  dorsal  side  for  the  whole  length; 
the  outside  of  the  cone  and  the  inside  at  the  tin  are  covered  thickly 
with  small  spines. 

The  receptacle  inside  these  legs  is  cylindrical  and  extends  inward, 
like  that  of  the  fourth  legs,  through  both  basipod  joints  and  into  the 
third  thorax  segment. 

The  base  of  the  exopod  of  these  legs  is  enlarged  on  its  anterior 
border  where  it  joins  the  basipod  into  a  rounded  knob  thickly  covered 
with  short  spines. 

The  basal  joint  of  the  second  legs  bears  a  small  flap  on  its  posterior 
margin  and  ventral  surface  similar  to  those  on  the  other  legs  but  much 
smaller.  It  carries  only  four  plumose  setae,  at  its  outer  end.  The 
distal  joint  of  the  basipod  of  the  first  and  second  legs  is  armed  with  a 
flagellum,  which  projects  from  its  ventral  surface  at  the  outer  anterior, 
corner. 
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The  reproductive  organs  are  very  prominent,  being  colored  a  cinna- 
mon brown,  which  stands  out  in  strong  contrast  to  the  surrounding 
gray  and  yellow.  From  the  anterior  end  of  each  of  the  large  testes  a 
vas  efferens  leads  forward  to  the  semen  receptacle,  which  is  situated  in 
the  second  thorax  segment. 

The  vasa  deferentia  given  off  from  the  anterior  end  of  this  receptacle 
are  very  large  at  their  bases  and  project  somewhat  into  the  first  thorax 
segment.  They  taper  gradually  backward  to  the  fourth  segment,  where 
they  curve  down  on  the  outside  of  the  vasa  efferentia  and  meet  below 
in  the  common  ejaculatory  duct. 

Color  of  the  Lake  Champlain  specimens  a  grayish  green,  similar  to 
that  of  the  female,  the  ventral  surface  of  the  thorax  in  the  male  and 
in  several  young  females  taken  with  them  being  sparsely  covered  with 
small  spots  of  a  brick-red  pigment. 

Color  of  the  Lake  Maxinkuckee  specimens  a  light  grayish  brown, 
without  any  tinge  of  green.  Eyes  dark  brownish  black,  brain  a  pur- 
plish hue,  reproductive  organs  a  dark  cinnamon  brown. 

The  ventral  surface  of  each  testis  has  a  long  line  of  the  same  dark 
brown  running  through  the  center  lengthwise,  the  line  becoming 
bifurcate  toward  the  posterior  end. 

•  On  the  ventral  surface  of  each  joint  of  the  thorax  at  the  center  and 
on  the  basipods  of  the  swimming  legs  are  small  spots  of  brick-red 
pigment. 

Total  length  5-6  mm.;  length  of  carapace  4.5  mm.,  of  thorax  1.5 
mm.,  of  abdomen  1.35  mm.     Width  of  carapace  4.8  mm. 

II.    THE   LARVA  OF  ARGULUS  FUNDULI  KrOycr. 

Plate  XXX,  fijBfs.  10-14. 

Only  a  single  larva,  that  of  Argalns  megaUtpH^  or  the  true  salt  water 
Argulids  has  been  described  up  to  the  present  time. 

The  one  here  presented  is  therefore  the  second  and  is  of  peculiar 
interest  in  that  it  substantiates  many  of  the  characters  in  which  the 
wegalopH  larva  was  found  to  differ  from  tlie  fresh-water  forms.  Two 
ripe  females  of  Argulnsfunduli  were  obtained  from  Fund'ulim  hetero- 
clitus  at  Beaufort,  North  Carolina,  on  August  4,  1905.  On  being 
placed  in  fresh  sea  water  one  of  the  females  deposited  her  eggs;  these 
were  then  kept  in  a  small  glass  surrounded  by  running  sea  water  at  a 
constant  temperature  of  about  27'^  C.  The  eggs  began  to  hatch  on 
August  22,  eighteen  days  after  being  laid.  This  is  in  marked  contrast 
with  the  megalops  larvje,  which  required  sixty  days  of  incubation,  but  it 
shows  that  there  is  the  same  difference  between  the  salt-water  forms 
that  we  find  in  fresh-water  species. 

The  eggs  of  Argulm  fundull^  therefore,  among  the  salt-water  forms 
correspond  with  those  of  A,  americanus  and  A.  niaculosy^  from  fresh 
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water.  Furthermore  we  are  certain  that  in  the  present  instance  the 
period  of  development  is  normal,  for  these  eggs  were  kept  at  the  same 
temperature  as  the  ocean  water  in  which  they  would  naturally  have 
been  laid.     The  following  is  a  description  of  the  larvae  obtained: 

Carapace  heart  shaped,  a  little  wider  than  long;  not  much  narrowed 
anteriorly;  its  entire  margin  fringed  with  delicate  hairs,  amongst  the 
anterior  two-thii-ds  of  which  are  scattered  longer  tactile  hairs.  Pos- 
terior sinus  very  shallow,  the  lateral  lobes  wide  and  well  rounded. 
The  large  eyes  are  placed  well  forward  and  are  widely  separated. 
The  cephalic  area  is  clearl}'  differentiated  from  the  lateral  areas  at  the 
sides  and  from  the  thoracic  area  posteriorly,  and  considerable  move- 
ment is  possible  between  these  areas.  The  skin  glands  are  not  as 
large  as  those  of  the  rnegalops  larva3,  but  there  is  a  row  of  ten  or 
twelve  of  medium  size  on  either  side  parallel  with  the  margin  of  the 
posterior  portion  of  the  lateral  lobes. 

The  first  antennee,  like  those  in  the  megalopa  larva,  have  assumed 
nearly  their  permanent  form.  The  basal  joint  is  armed  with  a  broad 
and  blunt  posterior  spine,  and  the  usual  sickle-shaped  claw  on  its 
lateral  margin.  The  terminal  joints  are  comparatively  stout  and  do 
not  project  much  be3'^ond  the  claw  of  the  basal  joint.  The  second 
antennae  are  also  of  the  adult  form,  slender,  four  jointed,  and  termi- 
nating in  a  small  claw. 

On  the  ventral  surface,  inside  the  base  of  these  antennae  and  imme 
diately  behind  the  large  posterior  spine  of  the  first  pair  on  either  side, 
is  another  spine  of  the  same  size  and  shape. 

The  first  maxillipeds  are  very  large  and  stout  and  three  jointed, 
the  basal  joint  much  swollen  and  bearing  on  its  ventral  surface  near 
the  distal  end  two  large  flat  spines. 

The  second  joint  is  much  shorter  and  narrower,  though  still  stout; 
the  terminal  claw  is  sickle-shaped,  with  the  usual  three  barbs  on  its 
inner  margin  at  the  tip.  The  posterior  maxillipeds  are  large  and 
stout  also,  the  basal  joint  with  a  pair  of  strong  spines  on  its  posterior 
border,  the  terminal  joint  with  two  stout  and  movable  claws  and  a 
straight,  rounded  knob. 

The  ventral  surfaces  of  the  three  middle  joints  are  well  armed  with 
flattened  laminae,  one  edge  of  which  is  raised  and  cut  into  long  and 
sharp  teeth.  Between  the  bases  of  these  maxillipeds,  on  either  side 
of  the  mid  line,  is  a  slender  and  sharp  spine. 

The  mouth  tube  is  short  and  wide,  with  a  framework  quite  similar 
to  that  in  rnegalops.  The  mandibles,  however,  are  not  toothed  along 
their  inner  border,  and  there  are  no  labial  palps  visible.  The  retrac- 
tile proboscis  is  comparatively  large  and  stout.  Free  thorax  seg- 
ments wide  and  quite  long,  leaving  considerable  space  between  the 
posterior  border  of  the  carapace  and  the  abdomen.  Each  segment 
carries  a  pair  of  swimming  legs  fully  developed  and  of  practically  t^ 
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same  form  as  in  the  adult,  with  the  exception  that  the  endopod  of  the 
first  pair  is  three  jointed  instead  of  two  jointed. 

Abdomen  large  and  regularl3'^  elliptical,  being  a  little  longer  than 
wide;  anal  sinus  deep  and  triangular,  the  lobes  on  either  side  evenly 
rounded;  anal  papillsB  large  and  basal,  each  armed  with  four  long 
curved  setsB  which  reach  well  beyond  the  posterior  margin  of  the 
abdomen.  We  do  not  find  in  this  abdomen  the  few  large  skin  glands 
on  either  side  which  were  so  prominent  in  the  megalops  larva?,  but 
instead  a  large  number  of  tiny  glands  scattered  over  the  entire  dorsal 
surface,  with  a  row  of  six  or  seven  on  either  side  of  the  intestine  a 
trifle  larger  than  the  rest. 

Total  length,  0.66  to  0.7  mm.  Length  of  carapace,  0.43  mm. 
Width  of  carapace,  0.47  mm.  Length  of  free  thorax,  0.147  mm. 
Length  of  abdomen,  0.125  mm. 

The  larva  of  A.  fundiiU  thus  takes  its  place  with  those  of  A,  mega- 
lops  and  A.  Htizostethii  as  one  in  which  most  of  the  metamorphosis 
takes  place  within  the  e^gg  before  hatching. 

Like  the  two  species  mentioned  the  larva,  when  it  does  come  foHh, 
has  the  same  appendages  and  structure  as  the  adult,  with  the  single 
exception  of  the  first  maxillipeds.  Even  these,  however,  are  pre- 
hensile, although  by  means  of  a  claw  instead  of  a  sucking  disk.  As 
soon  as  they  come  out  of  the  ^gg  these  larvae  begin  to  swim  by  means 
of  the  same  appendages  which  they  are  to  use  through  life.  In  the 
case  of  rnegalops  and  stizostetkU  this  is  what  would  naturally  be 
expected,  the  former  spending  sixty  and  the  latter  eighty  days  in  the 

But  these  yM7?YZw//  larvsB  hatched  in  eighteen  days,  and  it  is  at  least 
noteworthy  that  they  were  able  to  reach  the  same  advanced  develop- 
ment in  so  small  a  fraction  of  time. 

The  digestive  tract  and  the  circulatory  apparatus  are  not  as  far 
advanced  in  the  present  species  as  in  megalops^  and  presumably  in 
Htizostethii^  although  we  have  no  record  in  this  respect  for  the  latter 
species.  But  in  external  morphology,  and  particularly  in  the  loco- 
motor apparatus,  these  eighteen -day  larvse  have  fully  reached  the  same 
advancement  as  the  other  two  species. 

III.     THE  LARVA  OF  ARGULUS  MACULOSUS  Wilson. 
Plate  XXXI,  ^^.  15-22. 

Two  females  of  this  species  with  ripe  Qgg^  were  obtained  at  I^ke 
Maxinkuckee,  Indiana,  August  8, 1906,  from  the  redeye,  AmhhpUtes 
ynipestrlH.  It  was  afterwards  found  that  this  was  not  their  true  host, 
but  only  a  temporary  one,  used  while  they  were  searching  for  a  suit- 
able place  to  deposit  their  eggs. 

Numerous  specimens  of  both  sexes  were  subsequently  obtained  from 
the  two  catfish,  Ameiums  natnlU  andvl.  ;^^J?/fo«^w«,  which  are  evidently 


NO.  1581.        ADDITIONAL  NOTES  ON  THE  ARGULID^.— WILSON.  417 


their  true  hosts.  As  the  previous  description^  of  this  species  was 
made  entirely  from  preserved  specimens,  it  will  be  well  to  note  here 
the  color  of  the  living  adults. 

The  body  in  both  sexes  is  beautifully  transparent  and  of  a  soft  yel- 
low color,  like  rich  cream.  Against  this  background  the  grooves  on 
the  dorsal  surface  of  the  carapace  and  the  spots  over  the  semen  recep- 
tacles in  the  female  and  over  the  testes  in  the  male  show  a  clear  cinna- 
mon brown,  while  the  claws  and  spines  on  the  ventral  surface  are  a 
darker  brown,  tinged  with  reddish. 

The  small  spots  which  cover  the  entire  dorsal  surface,  and  from 
which  the  species  was  named,  are  a  light  brown,  distinctly  visible 
even  to  the  naked  eye. 

The  two  females  deposited  their  eggs  that  same  evening  upon  the 
sides  of  a  wide-mouthed  bottle  in  which  they  had  been  placed. 

The  eggs  were  arranged  in  single  straight  rows,  not  end  to  end  like 
those  of  megalops^  but  the  first  one  inclined  to  the  right,  the  second 
to  the  left,  the  third  to  the  right,  and  so  on. 

The  jelly  envelope  assumes  a  form  characteristic  of  this  species  and 
much  resembling  that  in  A,  catostorni  and  A,  americanus,,  with  this 
difference.  In  catostorni  the  jelly  hardens  into  rows  of  papillsp,  all 
about  the  same  size,  and  running  lengthwise  of  the  egg;  where  the^ 
eggs  come  together  these  papillce  rows  simply  fuse  into  one  another. 
In  cnnericanns  there  are  similar  longitudinal  rows  in  which  the  papillsB 
are  the  same  size,  and  in  addition  there  are  also  a  few  scattered  masses 
of  jelly,  some  of  which  are  nearly  two-thirds  as  large  as  the  entire 
&gg.  But  they  are  scattered  at  random,  and  there  are  never  more  than 
one  or  two  for  each  e^gg.  Here  m7naculo8U8\hfd  longitudinal  rows  are 
the  same  as  in  the  other  two  species,  and  there  are  in  addition  the  large 
masses  of  jelly.  But  instead  of  being  scattered  they  are  arranged  with 
perfect  regularity,  a  row  of  them  standing  out  like  the  spokes  of  a 
wheel  at  the  junction  of  every  two  eggs,  and  at  right  angles  to  the 
long  axis  of  the  egg  row. 

The  eggs  are  twice  the  size  of  those  of  americanus^  measuring  0.64 
by  0.43  mm.,  exclusive  of  the  jelly  envelope.  They  are  light  yellow 
and  transparent  when  first  laid,  but  become  darker  and  opaque  about 
the  fourth  isiy.  The  eyes  appeared  on  the  eleventh  day,  and  the  eggs 
began  to  hatch  on  August  24,  sixteen  days  after  they  were  laid,  about 
the  same  length  of  time  as  that  required  for  the  ametncanus  eggs. 
They  did  not  all  hatc^h  at  once,  but  kept  coming  out  for  about  sixty 
hours.  They  were  kept  immersed  in  the  lake  for  the  first  twelve  days, 
the  temperature  of  the  water  for  that  time  averaging  76^  F.  They 
were  then  removed  to  an  aquarium  in  which  the  water  temperature 
stood  nearly  constantly  at  72^  F. 
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The  newly  hatched  larvse  are  sluggish  and  move  about  slowly  like 
those  of  americarms^  but  they  do  not  stick  to  the  bottom  of  the  dish 
like  the  latter.  Moreover,  their  motion  is  not  jerky  and  cyclops-like, 
biit  is  similar  to  that  in  the  adults.  They  are  beautifully  transparent, 
the  small  amount  of  pigment  present  only  serving  to  bring  out  more 
clearly  the  internal  anatomy.  The  following  is  a  description  of  these 
larvae: 

Carapace  broadly  elliptical,  the  width  to  the  length  in  the  propor- 
tion of  13  to  16;  anterior  margin  broad  and  rounded,  with  a  fringe  of 
long  cilia,  among  which  are  scattered  tactile  hairs,  as  in  other  species. 
The  posterior  sinus  is  broad  and  shallow,  while  the  free  thorax  and 
abdomen  form  a  wide  triangle  relatively  shorter  than  in  other  species. 
The  first  free  segment  is  considerably  lej*s  than  half  (five-thirteenths) 
the  width  of  the  carapace;  the  remaining  segments  and  the  abdomen 
diminish  regularly  in  size.  The  abdomen  is  relatively  smaller  than  in 
any  other  species;  it^  shape  is  that  of  three-quartere  of  a  circle,  the 
chord  forming  the  base,  while  the  diameter  is  considerably  less  than 
the  width  of  the  last  thorax  segment. 

The  anal  laminae  arc  close  together,  small,  slightly  divergent,  and 
each  carries  two  or  three  spines,  of  which  the  inner  is  the  longer. 

The  first  antennae  are  three-jointed,  the  two  terminal  joints  approx- 
imately spherical,  the  basal  joint  large  and  armed  with  a  powerful 
hook.  The  curve  of  this  hook  reaches  to  the  tip  of  the  terminal  joint, 
while  in  the  americanus  larva  it  scarcely  reached  the  center  of  the 
second  joint. 

The  second  antennae  are  similar  to  those  of  the  folidcevs  larva,  but 
the  two  joints  of  the  basal  portion  are  very  unequal,  the  distal  one 
being  fully  twice  as  large  as  the  proximal. 

The  temporary  exopod  is  without  joints  and  of  the  same  length  as 
the  endopod,  while  this  latter,  which  is  permanent,  has  three  joints 
increasing  regularly  in  length,  the  terminal  one  the  longest  and  tipped 
with  a  short  curved  claw  and  a  pair  of  bristles. 

The  temporary  mandibular  palps  are  situated  as  far  forward  as  in 
the  american  iis  larva  and  are  three-jointed.  The  spine  connected  with 
their  base  is  outside  of  the  mouth  tube,  straight  instead  of  curved, 
and  much  nearer  the  mouth  opening  than  in  other  larvae.  In  fact,  the 
tip  of  the  spine  is  almost  on  a  level  with  the  rim  of  the  mouth  opening. 

The  anterior  maxillipeds  are  stout  and  four-jointed  and  terminate 
in  the  usual  pair  of  sickle-shaped  claws,  the  dorsal  one  of  which  is 
barbed.  The  large  cells  in  the  basal  joint  which  are  to  form  the 
sucking  disk  are  not  apparent  when  the  larva  is  first  hatched,  but  can 
be  seen  forming  two  or  three  days  afterward.  The  posterior  maxilli- 
peds are  large  and  five-jointed,  each  joint  armed  on  its  ventral  surface 
with  spines  and  bristles.  The  terminal  joint  ends  in  two  small  and 
strongly  curved  claws  and  a  conical  papilla,  tipped  with  a  single  minute 
apine,  which  frequently  gets  broken  off.     There  is  a  stout  spine  on  the 
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posterior  border  of  the  basal  joint  and  a  still  longer  one  farther  in  on 
the  ventral  surface  of  the  carapace  close  to  the  mid-line. 

Of  the  swimming  legs  the  first  pair  only  are  developed,  the  others 
being  immovable  stumps.  This  first  pair  consists  of  two  basal  joints, 
the  distal  one  much  the  smaller  and  armed  with  spines  on  its  ventral 
surface,  and  two  rami.  The  endopod  is  three-jointed,  each  basal  joint 
armed  with  a  long  spine  at  its  distal  end  and  shorter  ones  on  its  ven- 
tral surface,  the  terminal  joint  ending  in  two  short  spines.  The 
exopod  is  one-jointed,  with  bristles  along  its  anterior  margin  and  two 
long  nonplumose  setae  at  the  tip.  The  leg  stumps  of  the  other  pairs 
show  plainly  the  division  into  endopod  and  exopod,  the  latter  of  which 
is  tipped  with  two  short  spines,  the  former  with  only  one,  while  both 
are  covered  on  their  ventral  surface  with  small  spiny  hairs. 

The  internal  anatomy  is  similar  to  that  of  other  species  already 
described.  The  digestive  tract  is  not  as  well  formed  as  in  the  ameri- 
canuJt  larva,  and  there  is  only  the  faintest  trace  of  the  shell  glands  in 
front  of  the  side  branches  of  the  stomach.  The  chitin  rings  in  the 
posterior  lobes  of  the  carapace  are  prominent  and  already  possess  the 
same  shape  as  in  the  adult,  and  so  are  characteristic  of  the  species. 

The  only  other  part  deserving  special  mention  is  the  skin  glands. 
In  the  americanns  larva  there  was  only  a  single  small  group  of  these 
glands  on  either  side  near  the  posterior  edge  of  the  carapace  lobes. 
In  the  present  larva  no  skin  glands  at  all  are  visible  on  first  hatching; 
veiy  small  ones  afterwards  appear  in  the  posterior  carapace  and  the 
abdomen. 

IV.  ARGULUS  APPENDICULOSUS,  new  species. 
Plate  XXXII,  figs.  23-30. 

Carapace  orbicular,  longer  than  wide,  projecting  slightly  anteriorly, 
with  broad  and  well-rounded  posterior  lobes,  which  just  reach  the 
abdomen  in  the  male  but  fall  a  little  short  in  the  female.  Posterior 
sinus  broad,  its  sides  slightly  divergent,  showing  in  dorsal  view  the 
bases  of  the  posterior  legs  on  either  side  of  the  last  two  or  three 
thorax  segments.  Eyes  small,  situated  far  forward  and  well  separated; 
cephalic  area  nearly  as  wide  posteriorly  as  anteriorly,  with  evenly 
rounded  sides.  Chitin  rings  in  the  lobes  of  the  carapace  large  and 
well  defined,  having  the  same  general  pattern  as  in  ^.  catostotui^ 
americanus^  and  vernicolor^  namely,  an  outer  larger,  semilunar  ring 
with  a  much  smaller  spherical  one  inserted  in  its  inner  border  near  the 
anterior  end. 

In  the  present  species  the  anterior  portion  of  the  outer  ring,  in  front 
of  the  spherical  ring,  is  larger  than  usual  and  reaches  almost  U>  the 
center  of  the  disks  of  the  first  maxillipeds. 

The  spherical  rings  are  relatively  smaller  than  in  the  species  men- 
tioned and  are  buried  more  deeply  in  the  sides  of  the  large  rings. 
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Abdomen  small,  one  third  the  length  of  the  carapace,  nearly  as  wide 
as  long,  and  ovate.  Anal  sinus  reaching  just  to  the  center  of  the  abdo- 
men; posterior  lobes  triangular,  slightly  divergent  and  very  wide  at 
the  base,  almost  obliterating  the  anal  sinus.  Anal  papillsB  minute  and 
basal,  almost  concealed  between  the  bases  of  the  posterior  lobes. 

First  antenna?  stout,  the  claw  twice  the  length  of  the  rest  of  the 
basal  joint  and  stoutly  curved;  the  two  terminal  joints  minute  and 
scarcely  reaching  the  tip  of  the  claw. 

At  the  base  of  these  antennse  is  a  pair  of  stout  spines,  one  on  either 
side  of  the  mid-line  and  some  distance  from  it;  each  is  strongly  curved 
outward.  Second  antennae  small,  no  longer  than  the  first,  the  joints 
diminishing  regularly  in  size,  the  last  three  armed  with  bristles  in  the 
usual  manner. 

Mouth-tube  stout  and  somewhat  swollen  at  the  tip;  mouth  opening 
subterminal  and  very  similar  to  that  in  A.  versicolor.  Mandibles 
slender  and  not  strongly  curved,  the  teeth  on  the  convex  side  large 
with  bluntly  rounded  tips;  those  on  the  concave  side  slender  and 
needle-like,  longest  at  the  point  of  the  mandible,  then  growing  rapidly 
smaller,  and  entirely  disappearing  at  about  the  center  of  the  side. 

First  maxillipeds  large,  the  sucking  disks  being  fully  one-fifth  the 
width  of  the  carapace.  This  margin  is  supported  in  the  usual  manner 
by  rods,  which,  instead  of  being  made  up  of  segments,  as  in  most 
species,  appear  to  be  continuous  and  perfectly  homogeneous. 

Second  maxillipeds  stout  and  of  the  usual  pattern,  the  basal  joint 
armed  with  a  triangular  plate,  which  is  broad  and  projects  far  behind 
the  appendage.  Its  posterior  margin  is  cut  into  three  wide  and  blunt 
teeth,  or,  rather,  laminae,  evenly  rounded  and  very  similar  to  those 
on  A.  catostomi.  Nearly  the  entire  ventral  surface  of  the  appendage 
is  covered  with  spipes  and  papilla*;  the  terminal  claws  are  short  and 
blunt. 

Swimming  legs  of  the  usual  pattern,  the  fourth  pair  with  large 
boot-shaped  posterior  lobes,  the  toes  of  which  project  beyond  the 
lateral  margins  of  the  abdomen. 

The  male  is  similar  to  the  female,  with  the  exception  of  the  sex  dif- 
ferentiations. The  posterior  lobes  of  the  carapace  are  longer,  as 
already  stated,  and  just  reach  the  anterior  margin  of  the  abdomen. 
The  latter  is  relatively  longer  than  in  the  female  and  narrower;  the 
anal  sinus  does  not  extend  to  the  center,  and  the  tips  of  the  posterior 
lobes  are  more  bluntly  rounded.  The  testes  are  long  and  narrow  and 
situated  close  to  the  mid-line  on  either  side. 

The  accefjsory  sexual  organs  are  in  the  form  of  broad  laminate 
appendages,  very  prominent  even  in  a  superficial  view.  The  two  rami 
of  the  fourth  legs  are  much  widened,  particularly  the  proximal  joint 
of  the  endopod,  whose  posterior  border  is  flattenexi  into  a  broad  lam- 
ina several  times  as  wide  as  the  terminal  joint.     At  its  base  where  it 
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joins  the  basipod  it  is  enlarged  posteriorly  into  a  rounded  lobe,  whose 
surface  is  covered  with  rough  papillae.  But  the  most  prominent 
feature  of  these  legs  is  the  enormous  lobe  or  lamina  attached  to  the 
posterior  margin  of  the  basipod.  This  is  boot-shaped,  as  in  the  female, 
but  is  fully  twice  as  large,  the  toe  of  the  boot  being  pointed,  consid- 
erably widened,  and  turned  forward  so  that  it  projects  anteriorly  in 
front  of  the  exopod.  The  flap  thus  covers  the  whole  of  the  endopod 
and  about  half  of  the  exopod; 

The  basipod  of  the  third  legs  is  also  furnished  with  broad  laminate 
lobes,  one  along  the  posterior  margin,  which  extends  outward  a  little 
beyond  the  base  of  the  endopod,  and  another  on  the  ventral  surface 
turned  diagonally  forward  and  outward. 

The  peg  on  the  anterior  margin  of  the  basipod  of  the  fourth  legs 
and  the  semen  receptacles  on  the  posterior  margin  of  the  third  legs 
are  as  in  other  species. 

Female,  total  length  7.4  mm.;  length  of  carapace  5.5  mm.;  width 
of  same  5.1  mm. ;  length  of  abdomen  1.8  mm. ;  width  of  same  1.6  mm. 
Male,  total  length  8  mm.;  length  of  carapace  5.9  mm.;  width  of 
same  5.4  mm.;  length  of  abdomen  2.1  mm.;  width  of  same  1.45  mm. 
Color  (preserved  material)  a  uniform  creamy  white  with  the  dorsal 
surface  sparsely  covered  with  small  spots  of  brown  pigment. 

There  is  a  noticeable  absence  of  pigment  spots  over  the  testes  in  the 
male  and  the  ovary  and  semen  receptacles  in  the  female. 

About  twenty  specimens  of  this  new  species,  including  both  sexes, 
were  obtained  from  a  sucker  (species  not  given)  at  Montpelier,  Ver- 
mont, and  were  sent  to  the  U.  S.  Bureau  of  Fisheries  at  Woods  Hole 
in  August,  1898.  These  have  been  made  the  types  of  the  new  species, 
and  are  numbered  32829  in  the  catalogue  of  the  U.  S.  National 
Museum  {append Icuhmus^  with  many  appendages,  referring  especially 
to  the  large  laminate  lobes  on  the  posterior  legs  of  the  male,  which 
look  like  exti-a  appendages). 

V.  NOTES  ON  DEVELOPMENT. 

On  October  9,. 1902,  a  paper  was  read  before  the  South  London 
Entomological  and  Natural  History  Society  on  ^^ Argulus  folidceus^  a 
Contribution  to  the  Life  History." 

Tliis  was  written  by  Frederick  N.  Clark,  one  of  the  vice-presidents 
of  the  society,  and  was  published  in  their  proceedings  for  1902.  It 
proves  to  be  a  valuable  contribution  and  one  which  has  not  gained  the 
prominence  it  deserves.  This  may  be  partly  due  to  the  fact  that  it  is 
published  in  an  entomological  journal  where  one  would  not  ordinarily 
look  for  important  papers  on  the  Crustacea. 
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Several  facts  there  published  have  an  important  bearing  in  connec- 
tion with  the  present  paper.     The  author  writes  on  page  12: 

My  observations  commenced  in  1896,  since  when  I  have  had  good  opportonitiee 
of  studying  its  life  history,  having  repeatedly  bred  them  from  the  egg  to  the  adalt 
stage,  and  so  on  again. 

So  far  as  known  this  is  the  only  instance  on  record  of  the  actual 
breeding  of  any  parasitic  copepod  throughout  its  entire  life  history. 
The  facts  presented,  therefore,  are  of  special  value  since  they  are 
actual  facts  and  not  partial  deductions. 

On  pages  19  and  20  are  many  interesting  statements  in  reference  to 
oviposition  and  the  time  required  for  hatching. 

Statistics  which  I  have  taken  from  twenty  cases  of  oviposition  show  that  the  aver- 
age time  from  the  laying  of  the  egg  until  hatching  occupies  25  days. 

It  was  found  that  temperature  greatly  influences  the  length  of  incu- 
bation, and  that  this  period  also  varies  still  more  widely  for  reasons 
which  are  apparently  inexplicable.  In  testimony  thereof  witness  the 
following: 

In  confinement  I  have  records  of  ova  laid  on  November  29  and  hatching  on  May 
6  of  the  following  year.  On  the  other  hand,  some  batches  laid  on  August  30  and 
September  2  remained  over  the  winter  and  hatched  on  April  10. 

The  former  is  a  period  of  five  months  and  eight  days,  the  latter  of 
seven  months  and  two  days  either  period  being  far  in  excess  of  any 
previously  recorded.  It  must  be  remembered  also  that  these  were 
''in  confinement" — that  is,  in  aquaria,  where  the  temperature  would 
be  much  higher  than  out  of  doors  during  these  winter  months. 

The  moral  for  the  investigator  would  seem  to  be  that  if  the  eggs  he 
is  watching  do  not  hatch  within  the  allotted  time  he  must  still  keep 
them,  even  to  a  period  of  six  months;  the^'^  may  yet  come  around  all 
right  and  hatch  into  normal  larvae  at  the  eleventh  hour. 

Again,  Clark  states  that  eggs  which  began  hatching  on  February  27 
and  continued  into  March  "became  adult  on  June  27,  and  laid  ova 
which  hatched  on  July  20  (twenty -three  days.")  In  this  case  the  entire 
period  from  the  birth  of  the  parents  to  the  birth  of  the  children  was 
a  week  less  than  five  months. 

This  enormous  difference  from  an  average  of  25  days  to  a  maximum 
of  212  days  emphasizes  more  forcibly  than  ever  before  the  necessity 
of  keeping  an  accurate  record  of  the  attendant  temperatures  and  con- 
ditions if  we  would  form  a-  rational  conclusion  in  reference  to  the 
period  of  incubation.  Fortunately  the  daily  temperature  of  the  water 
was  carefully  recorded  during  the  incubation  period  of  both  of  the 
larv8B  here  described,  and  is  supplied  in  the  account  as  given.  It 
would  be  very  interesting  to  determine  what  relation,  if  any,  the 
length  of  the  incubation  period  bears  to  the  subsequent  length  of  life 
of  the  Argulid.  Would  the  continuance  of  the  larvaB  for  200  days 
within  the  egg  tend  to  shorten  its  subsequent  life? 
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Again  Clark  writes  on  page  20: 

The  newly  hatched  Arguli  immediately  attach  themselves  to  the  fish,  and  only 
leave  it  to  undergo  their  metamorphosis. 

This  is  what  would  naturally  be  expected,  for,  in  reviewing  the 
development  of  the  various  families  of  parasitic  copepods,  we  find 
that  those  larvae  which,  like  Caligus^  Ergasihis^  and  the  like,  hatch 
into  a  typical  nauplius  form,  remain  free  swimming  through  several 
nauplius  and  metanauplius  stages  before  seeking  their  host. 

On  the  contrary  larvee  like  those  of  Ohondracanthus^  Acktheres^ 
etc. ,  which  pass  the  nauplius  stage  inside  the  o^gg^  or  moult  from  it  as 
soon  as  they  are  hatched,  remain  free  swimming  biit  a  very  short 
time,  seeking  their  host  almost  immediately. 

In  like  manner  these  Argulus  larvse,  which  pass  all  the  earlier  stages 
inside  the  ^.gg  and  hatch  out  in  an  advanced  cyclops  .stage,  seek  their 
host  immediately.  It  is  no  wonder  that  the  efforts  hitherto  made  to 
keep  them  through  several  moults  without  any  host  have  all  failed. 
But  since  they  are  not  as  particular  about  the  species  of  host  as  many 
of  their  relatives,  it  ought  to  be  easy  in  the  future  to  supply  some 
small  and  hardy  fish  to  the  newly  hatched  larvae,  that  would  serve  as  a 
temporary  host  and  carry  them  through  to  the  adult  form.  This 
suggestion  bids  fair  to  be  of  great  value  in  future  investigations  not 
only  of  the  Argulidae,  but  of  all  the  parasitic  copepods. 

Clark  gives  the  average  length  of  life  of  an  Argulus  as  "probably 
over  six  ilionths."  In  the  opinion  of  the  present  author  this  ought  to 
be  lengthened  somewhat,  since  adult  Arguli  have  been  repeatedly 
found,  which  had  laid  one  batch  of  eggs,  and  another  batch  was 
beginning  to  form  within  the  ovaries. 

The  prevalence  of  such  specimens  makes  it  probable  that  the  normal 
female  lays  at  least  two  batches  of  Qgg^*  The  formation  and  matura- 
tion of  these  eggs,  in  addition  to  the  time  required  for  the  develop- 
ment of  the  larva  to  sexual  maturity,  almost  certainly  exceeds  six 
months. 

On  page  21  it  is  stated  that — 

If  hungry  or  pressed  for  food  the  stickleback  will  sometimes  swallow  the  Ar^li, 
but  generally  speaking  they  are  avoided,  and  if  swallowed  are  ejected  from  the 
mouth. 

This  agrees  fully  with  the  experience  of  the  present  author  as 
already  recorded  for  the  adults  of  Argulus  versicolors^  but  the 
experience  with  the  larvae  of  A.  catoHtomi  given  *  in  the  same  paper 
would  suggest  that  some  fish  are  in  the  habit  of  using  these  larvae  as  a 
normal  food  supply. 

Finally  Clark  records  that  A.folidceus  is  frequently  the  victim  ''  of  a 
filamentous  fungoid  disease  precisely  similar  in  its  nature  to  that  of  its 

,      a  Proc.  U.  S.  Nat.  Mus.,  XXV,  p.  647.  ^  Idem.,  p.  662. 
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host"  (the  stickleback).  Without  being  able  to  prove  their  actual  death 
as  a  result  of  the  fungoid  growth,  many  specimens  of  North  American 
Arguli,  of  both  the  salt  and  fresh-water  forms,  have  been  obtained 
which  showed  the  presence  of  such  parasitic  plants. 

EXPLANATION  OF  PLATES. 

Plate  XXIX. — ^The  male  of  Argvlus  catosUnnL 

Fig.  1,  dorsal  view;  fig.  2,  first  antenna;  fig.  3,  second  antenna;  fig.  4,  second  max- 
illiped;  fig.  5,  basipod  of  second  swimming  leg,  dorsal  view;  fig.  6,  basipod  of  third 
1^,  ventral  view;  fig.  7,  basipod  of  fourth  leg,  ventral  view;  fig.  8,  testes  and  sperm 
receptacles;  fig.  9,  basipod  of  second  1^,  ventral  view  (turned  from  a  horizontal  to  a 
vertical  position),  showing  the  appendage. 

Plate  XXX. — ^The  newly  hatched  larva  of  ArgulusfunduU, 

Fig.  10,  dorsal  view;  fig.  11,  first  and  second  antenna;  fig.  12,  the  mouth  tube;  fig. 
18,  first  maxilliped;  fig.  14,  second  maxilliped. 

Plate  XXXI. — The  newly  hatched  larva  of  Argulus  maculoms. 

Fig.  15,  three  freshly  laid  eggs,  showing  their  arrangement  and  the  form  assumed 
by  the  jelly  envelope;  fig.  16,  dorsal  view  of  larva;  fig.  17,  first  antenna;  fig.  18,  sec- 
ond antenna  with  temporary  rowing  apparatus;  fig.  19,  temporary  mandibular  palp 
at  the  base  of  the  mouth  tube;  fig.  20,  second  maxilliped;  fig.  21,  first  swimming  leg; 
fig.  22,  second,  third,  and  fourth  swimming  legs. 

Plate  XXXII. — The  male  and  female  of  Argulus  appendiculogus,  new  species. 

Fig.  23,  dorsal  view  of  female;  fig.  24,  dorsal  view  of  male;  fig.  26,  first  and  second 
antennae  of  female;  fig.  26,  mandible;  fig.  27,  second  maxilliped;  fig.  28,  basipod  of 
third  leg  of  male;  fig.  29,  fourth  leg  of  female;  fig.  30,  fourth  leg  of  male,  ventral 
view,  showing  the  enormous  boot-shaped  appendage  on  the  basipod. 
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The  Male  of  Argulus  catostomi. 

For  explanation  of  plate  see  page  424. 


Digitized  by  VjOOQ  IC 


y.'    ^^     OF  '■^•'-- 


Digitized  by  VjOOQ  IC 


THE  PCECILIID  FISHES  OF  RIO  GRANDE  DO  SUL  AND 
THE  LA  PLATA  BASIN. 


By  Carl  H.  Eigenmann, 

()f  Indiana  Universitijf  Bloojningtmi,  Indiana, 


In  a  collection  of  Characins,  belonging  to  the  United  States  National 
Museum,  there  were  found  two  specimens  of  a  new  Poeciliid  from 
Pai'aguay.  A  determination  of  these  made  it  necessary  to  look  over 
the  entire  Poeciliid  fauna  of  the  La  Plata  basin.  The  results  are 
presented  in  this  paj^r. 

Von  Ihering  has  pointed  out  the  general  similarity  between  the 
fresh-water  faunas  of  Rio  Grande  do  Sul  and  the  La  Plata  basin.  The 
Poeciliids  bear  out  his  statement.  All  species  recorded  from  Rio 
Grande  do  Sul  have  also  been  found  in  the  La  Plata  basin,  and  are 
therefore  included  in  the  present  paper. 

The  PcEciliids,  better  than  any  other  fresh-water  fishes,  distinguish 
the  Rio  Grande  do  Sul-La  Plata  basins  as  a  '* province"  distinct  from 
the  Amazonian  on  the  north. 

An  examination  of  the  teeth  and  male  reproductive  organs  shows 
that  several  forms  are  generically  distinct  from  their  northern  rela- 
tives. For  instance,  Glrardlnus  caudomaculatu^  Hensel,  which 
Garman^  considers  identical  with  QlaridwKtKys  jayuuirtu^  (Hensel), 
proves  to  be  generically  distinct  ivoxwjan  uarlm^  and  the  latter  is  shown 
to  be  not  a  Glaridlchthys  but  a  new  genus,  unless  it  is  identical  with 
Grarman's  Cnestei^odon, 

The  genera  may  be  distinguished  as  follows  (the  extra  limital  rela- 
tives are  in  parentheses) : 

a.  Teeth  bicuspid. 

(6.  Several  series  of  teeth Characodon.) 

bb.  Each  jaw  with  a  single  neries  of  bicuspid  teeth;  alimentary  canal  8  times  as 
long  as  the  entire  fish.     D.  16-18;  A.  14  or  15;  scales  small.     Anal  of  male? 

Illfodorif  1. 


«  The  CyprincKlonts,  p.  42. 
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aa.  Teeth  tricuspid. 

(c.  Teeth  in  a  single  series Cyprinodon  and  JordaneUa.) 

cc.  Each  jaw  with  several  series  of  tricuspid  teeth,  those  of  the  outer  row  being 
much  the  largest;  intromittent  organ  simple,  the  second  of  the  elongateii 
anal  rays  ending  in  a  spine;  no  claspers;  all  the  rays  included  in  a  looee 
membrane,  graduated.     Alimentary  canal  about  equal  to  the  entire  len^h. 

D.  8  or  9;  A.  9  or  10;  lat.  1.  29 Fitzroya,2. 

aaa.  Each  jaw  with  two  or  more  series  of  spear,  oar,  or  spoon-shaped  teeth,  those  of 
the  outer  series  much  the  largest.     D.  7-10;  A.  9-12;  lat.  1.  28-31.     Intromit- 
tent organ  of  those  in  this  territory  very  long;  formed  by  the  thini,  fourth, 
and  fifth  rays,  the  posterior  rays  much  shorter. 
d.  Intromittent  organ  without  **  claspers." 


Fig.  1.— Acanthophacelus  reticulatus,  showing  color  variation  in  the  male. 

{e.  Intromittent  organ  short,  with  numerous  recurved  hooks  on  both  mar- 
gins; a  prepuce  (see  figs.  1  and  2) icanthophacelu^ ) " 

ee.  Intromittent  organ  with  the  prolonged  anal  rays  rolle<l  up  to  form  a  tube; 
alimentary  canal  about  twice  the  length  of  the  fish. . .   Phalhptychwj  3. 

eee.  Intromittent  organ  **  blade  like,"  without  hooks CneMerodon,  4. 

dd.  Anal  not  rolled  up;  tip  of  intromittent  organ  with  claspers  and  without 
prepuce. 
(/.  Claspers  consisting  of  three  finger-like  processes  at  tip  of  first  prolongwi 
ray  of  the  anal  (see  figs.  3,  4,  and  5). 

Glaridichthys,  Toxus,  and  Girardinuf.) 


oType,  Poecilia  reticulcUus  Peters.     dKav^a^  spine;  ^aKeXo^,  bundle. 
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ff,  Claspers  consisting  of  antler-like  processes  at  tip  of  second  prolonged 
ray  of  the  anal.     Alimentary  canal  more  than  twice  the  entire  length. 

PhalloceroSf  5. 
cuioa.  Each  jaw  with  bands  of  coniral  teeth;  anal  of  male  not  modified. 

g.  Origin  of  dorsal  in  advance  of  anal.     Anal  10-16;  D.  9-18.     Depressed 

forward.     An  air  bladder FunduluSf  6. 

gg.  Origin  of  dorsal  behind  that  of  anal. 
h.  A.  8-15;   D.  6-11;   lat.  1.  29-44.      Body  subcylindrical.     No  air 

bladder Rivulus,  7. 

hh.  Anal  20-29;  D.  17-23;  lat.  1.  30-48.     Head  and  body  compressed. 

Cynolthias,  8. 


Fio.  2.— Tip  of  intromittent  organ  of 

ACANTHOPHACELUS  RETICULATU8.  a, 
THIRD  ANAL  RAY,  6,  FOURTH  ANAL  RAY; 
C,  FIFTH  ANAL  RAY. 


FiQ.  3.— Tip  of  iNTROMnrENT  organ  of 

GLaRIDICHTHYS  UNINOTATU8.  O,  THIRD 
ANAL  RAY.  6,  FOURTH  ANAL  RAY;  C, 
FIFTH   ANAL   RAY. 


1.  ILYODON«  Eigenmann,  new  genus. 

Intestine  about  3  times  as  long  as  the  body;  dorsal  and  anal  poste- 
rior. D.  16-18;  A.  14  or  15;  teeth  bicuspid,  in  a  single  series;  scales 
small. 

o  MVS,  ooze;   0<5ot>S,  tooth.  Digitized  by  LjOOglC 
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This  genus  appears  to  be  allied  to  Characodan^  from  which  it  differs 
in  having  a  much  more  elongate  alimentary  canal  and  a  single  series 
of  teeth. 

Type  of  genHH, — Ilyod^n  paragwiyeiwe^  new  species. 


Fig.  4.— Enlarged  tip  of  tjik  intromittent  organ  of  Glaridichthys  uninotati's.    a,  third 

ANAL  ray;  h,  FOURTH   ANAL  RAY;  C,  FIFTH   ANAL   RAY. 

I.  ILYODON  PARAGUAYENSE  Eigenmann,  new  species. 

Type. — Cat.  No.  55642,  U.S.N.M.,  a  speciuien  63  mm.  long. 
Paraguay.     E.  Palmer. 

Cotvpe  64^  mm.  long.     Paraguay.     E.  Palmer. 

The.se  two  specimens  were  mixed  in  with  some  Characins.  The\' 
are  flattened  out  of  shape  as  though  they  had  been  in  a  press. 

D.  16-18;  A.  14-15;  scales  about  45;  head  4;  depth  probably  about 
the  same.     Teeth  close  set,  graduated,  about  10  on  each  side  of  the 
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lower  jaw,  about  12  on  each  side  of  the  upper.  Eye  a  little  more 
than  3  in  the  head.  Origin  of  dorsal  about  equidistant  from  tip  of 
snout  to  tip  of  caudal;  origin  of  anal  but  little  posterior  to  origin  of 
dorsal;  caudal  slightly  emarginate;  anal  basis  less  than  half  the  dorsal 
basis.  Pectorals  reaching  'i  to  ventrals,  about  li  in  head;  height  of 
anal  2i  in  head.  Dorsal,  caudal,  and  anal  with  conspicuous  subtermi- 
nal  black  bands,  the  tips  hyaline;  middle  and  base  of  caudal  dusky; 
base  of  anal  hyaline,  or  with  a  second  dark  band;  base  of  dorsal  dusky; 
pectorals  and  ventrals  colorless. 


Fig.  5.— D18TAL   PARIK  op  the   INTROMITTENT   organ   op  GlRARDlNl'8   METALLICrS.     a,  THIRD    ANAL 
RAY;  ft,  FOrRTH   ANAL  RAY.   C.  FIFTH   ANAL  RAY. 

2.   FITZROYA  Gunther.« 

i?tt«roya  GtJNTHER,  Cat.  Fishes  Brit.  Mus.,  VI,  1866,  pp.  299,  307  {multidentata) . 
Jenyngia  GCnther,  Cat.  Fishes  Brit.  Mus.,  VI,  1866,  pp.  300,  331  (liyieata). 

Type  of  genus, — Lehla.^  inulikientata  Jenyns. 


«  Fitzroyn  multidentata  has  several  series  of  tricuspid  teeth.     Jenyntna  Uneata  is  said 
to  have  but  a  single  series.     Garman  considers  the  species  identical. 
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2.  FITZROYA  LINEATA  Jcnyns. 

Habitat, — Rio  Grande  do  Sul;  Montevideo  and  Maldonado  to  the 
Province  Salta,  Argentina. 

3.  PHALLOPTYCHUS«  Eigenmann,  new  genus. 

An  outer  series  of  «poon-oar  shaped  teeth  and  bands  of  mucli  smaller 
teeth  behind  them. 


Fig.  6.— Distal  parts  of  the  intromittent  organ  of  Phalloptychub  januarius.    A,  The  organ* 

▲8  it  18  normally  FOUND,  B,    UNFOLDED;     (a,  THIRD  ANAL  RAY;    6,    FOURTH  ANAL  RAY;    C,    FIFTH 
ANAL  RAY).      C,  THIRD  ANAL  RAY,    %   VIEW,  D,  FIFTH  ANAL  RAY,  ENLARGED. 

First  and  second  anal  ray  of  the  male  minute,  the  third,  fourth,  and 
fifth  much  prolonged.  The  anterior  part  of  the  third  ray  folded  back, 
the  fifth,  and  part  of  the  fourth  folded  forward,  forming  a  slender  tube 
at  tips;  no  claspers,  the  organ  ending  in  a  simple  point;  third  ray  with- 
out hooks  or  spines,  fourth  with  very  strong,  retrorse  hooks  behind 
these  being  turned  forward  in  the  folded  organ.     (See  fig.  6.) 

Intestine  about  twice  length  of  fish. 

Type  ofgenu8, —  Girardinus  janvurius  Hensel. 

a  <pa\X6<i  intromittent  organ,  nzv^^oa  (;rrvq)  to  fola?^^^^ 
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3.  PHALLOPTYCHUS  JANUARIUS  (Hensel). 

Habitat. — Southeastern  Brazil  to  Maldonado  and  Paraguay. 

4.  CNESTERODON  Garman. 

CnfMerodon   Garman,  The  Cyprinodbnts,  1895,   p.  43,   pi.  v,   fig.  13,  and  pi. 
VIII,  fig.  16.     {decern maculatus.) 

4.  CNESTERODON  DECEMMACULATUS  (Jenyns). 

Habitat, — Rio  Grande  do  Sul  to  Maldonado  and  Bolivian  Chaco. 
5.  PHALLOCEROS«  Eigenmann,  new  genus. 

Elach  jaw  with  an  outer  series  of  spoon-oar-shaped  teeth ,  somewhat 
expanded  at  tip  and  bent  backward,  close  set, 
their  margins  in  contact  near  their  tips;  much 
smaller  teeth,  triangular  at  tips,  slightly  con- 
tracted at  base,  forming  one  or  more  series 
behind  the  larger  teeth. 

Anal  in  the  males  inserted  about  midway  in 
length  of  body,  the  first  two  rays  minute,  the 
third,  fourth,  and  fifth  united,  of  nearly  equal 
length  and  separated  by  a  slight  notch  from 
the  remainder  of  the  fin,  which  is  very  low; 
the  third  ray  {a)  much  the  heaviest;  fourth  ray 
(A)  ending  in  an  antrorse  point,  and  with  two 
large,  antler-like  structures  just  below;  a  series 
of  retrorse  hooks  on  its  posterior  face  protected 
by  the  fifth  ray  (<?). 

Intestine  about  twice  as  long  as  the  entire 
fish;  dorsal  in  female  slightly  posterior  to 
insertion  of  anal. 

Ti/pe  of  genus. — Ol^a/rdinim  caudovuicidatits 
Hensel. 

5.  PHALLOCEROS  CAUDOMACULATUS 

(Hensel). 


Habitat. — Rio  Grande  do  Sul  to  Paraguay. 

Paraguay  specimens  have  the  dentaries 
firmly  joined;  teeth  of  outer  row  moderately 
expanded,  the  inner,  smaller  teeth  in  rather 
broad  bands  on  the  sides;  in  a  single  series  or 
much  narrower  band  in  the  middle. 

In  Rio  Grande  do  Sul  specimens  the  smaller  teeth  form  a  single 
series  mesially,  and  imperfectly  two  series  laterally.     (See  fig.  7J   . 

■ ■■ Digitized  by  V„^OOQlP 

a0aAA6$,  intromittent  organ;  Kipa^,  horn. 


Fig.  7.— Distal  parts  of  the 
intromittent  organs  of 
phalloceros  caudomacu- 
latus.   a,  third  anal  ray; 

b,  FOURTH  ANAL  RAY;  C,  FIFTH 
ANAL  RAY. 
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6.  FUNDULUS  Lac^p^de.« 
6.  FUNDULUS  BALZANII  (Perugia). 
Hahltat,  —Villa  Maria  (Matto  Grosso),  Rio  Paraguay-. 

7.  FUNDULUS  PARAGUAYENSIS  b  Eigenmann  and  Kennedy. 

Hahitat, — Arroyo  Trementina,  Paraguay.     (See  fig.  8.) 


Fig.  8.— FUNDULUS  paraouayensis,  type. 
7.  RIVULUS    Poey. 
8.  RIVULUS  PUNCTATUS  Boulenger. 
Ilahitat, — Coionia  Rlsso,  near  the  Rio  Apa. 


a  6 

Fig.  9.— Cynolebias  porosus,  type,    a,  head  from  above;  6.  head  prom  beneath. 

8.  CYNOLEBIAS   Steindachner. 
Q/?io^/>i<w  Steindachner,  Ichthyol.  Beitr.,  p.  124,  pi.  x,  fig.  3.     {^yorofui.) 
Type  of  (jenxis. —  Oynolehla^'^  j^roHibH  Steindachner.     (See  fig.  9.) 

« I  ani  not  certain  that  thene  species  belong  to  the  genus  Fand^Uus, 

^  It  is  possible  that  this  species  may  prove  to  be  a  synonym  of  halzanii.     They 
differ  as  follows: 
*D.,  9;  A.,  14;  scales,  4-34-5;  depth,  4;  head,  3;  eye,  3  in  head;  caudal  plane; 

dorsal  and  anal  with  three  series  of  spots hdUanii 

*D.    10;   A.   12;   lat.    1.,  34;   depth,  4;  head,  3J;   eye,  3J  in    head;  caudal    with 

numerous  crossbars;  dorsal  and  anal,  with  four  dark  longitudinal  bands. 

pcaroffwiyentu 
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9.  CYNOLEBIAS  BELLOTTII  Stcindachncr. 

HabitaL—Ui  Plata.     (See  fi^.  10.) 


Fig.  10.— CYNOLEBIAS   BELIX>TTII.     a,  HEAD  OF  SAME. 

10.  CYNOLEBIAS  ELONGATUS  Stcindachncr. 
IfahltaL—ljB,  Plata. 

11.  CYNOLEBIAS  MACULATUS  Stcindachncr. 
jrahUaL—hvi  Plata.     (See  fig.  11.) 


FKJ.   11. — CYNOLEBIAS  MACI'LATIS. 

12.  CYNOLEBIAS  ROBUSTUS  Giinthcr. 

Hahitat. — La  Plata. 
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A    REVIEW  OF  THE    COBITOID  FISHES  OF   THE  BASIN 

OF  THE  AMUR. 


By  Lbo  Berg, 

Ofiht  Zoological  Museum  of  the  Imperial  Academy  of  Sciences^  Saint  Petersburg. 


This  paper  contains  a  review  of  the  Cobitidee  known  to  inhabit  the 
water  system  of  the  Amur  River.  It  is  based  on  material  belonging 
to  the  Zoological  Museum  of  the  Imperial  Academy  of  Sciences  at  St. 
Petersburg  and  duplicates  in  the  United  States  National  Museum. 

z.  MISGURNUS  FOSSILIS  ANGUILLICAUDATUS  (Cantor). 

Cobitis  fosftUis  Georqi,  Reise,  I,  1775,  p.  354  (**Nertfichin8kiHche  Flusse.") 
Cobitis  anguUKcaudalns C A VTOR,  Ann.  Mag.  Nat.  Hist,  IX,  1842,  p.  485  (Chusan). 
Cobitis    decemcirrosus   Basilbwsky,    M^m.    Soc.    Nat.  Mobcou,  X,  1855,  p.   239 

(Peking). 
Cobitis  fossiUa  Y&r.  mohoity  Dybowski,  Verb,  zool.-bot.  Gesell.  Wien,  XIX,  1869, 

p.  957  (Onon,  Ingcxla). 
Misgumus  fossilis  Warpachowbki,  Vestn.  Rybopr.  (Russian),  VII,  1892,  p.  153 

(Khanka  I^ke,  No.  8414). 
Misgumus  anguillicaudatus  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mas.,  XXVI, 

1903,  p.  766  (Japan,  Formosa;  contains  full  synonymy). 
Misgumus  decemcirrosus  Jordan  and  Snyder,  Proc.  V.  S.  Nat.  Mus.,  XXX,  1906, 

p.  833  (N.  E.  China)  and  M,  anguillicaudatus  (Japan,  S.  K.  China,  Chusan, 

Shanghai). 
Ussuria  leptocephala  Nikolsky,  Ann.   Mus.   Zool.   Petersl).,  VIII,   1903,  p.  362 

(Uffluri,  Kerulen;  Nos.  10655,  12791). 

After  comparing  M.  anguillicaudatus  from  East  Asia  with  specimens 
of  M.  fossilis  from  Europe  (see  table),  I  became  convinced  that  they 
are  closely  allied  (as  noticed  already  by  Doctor  Gunther.)^  The  only 
obvious  distinguishing  character  is  the  color;  in  European  and  West 
Siberian  specimens  there  are  on  the  sides  of  the  body  longitudinal 
bands,  while  in  east  Asiatic  specimens  the  bands  are  substituted  by 
irregularly  distributed  dark  spots.  Some  specimens  from  Amur,  as 
regards  the  color,  are  intermediate  between  anguillicaudatus  and 
fossilis.  As  the  plastic  characters  are  identical  in  both  species,  I 
regard  anguillicaudatus  as  a  subspecies  oi  fossilis. 


«Cat.  Fish.,  VIII,  1868,  p.  345.  Digitized  by  GOOglC 
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This  subspecies  varies  much  more  than  the  European  form,  espe- 
cially as  regards  the  length  of  pectorals;  the  width  and  depth  of  body 
are  also  subject  to  much  variation. 

In  a  recent  paper ^  Messrs.  Jordan  and  Snyder  have  referred  speci- 
mens from  northeastern  China  to  JU.  decern cirrosus  Basilewsky,  and 
indicated  that  they  differ  from  aiiguillicavdatiis  as  follows: 

a.  Scales  relatively  large,  about  112  (105  to  118)  in  a  lateral  series;  body  plamp,  the 
depth  6 J  to  6i  in  body;  head  6t  to  1\  in  length;  barbels  long,  the  longest  1} 
to  2}  in  head;  eye,  2  to  3  in  snout;  color,  relatively  plain,  the  stripes  and  spots 

not  very  distinct.     Streams  of  northeastern  China decemdrrogtu. 

aa.  Scales  relatively  small,  about  148  (143  to  154)  in  lateral  series;  body  slender,  the 
depth  6§  to  8  in  length;  head,  6 J  to  6 J  in  length;  barbels  short,  the  longest 
3i  to  4 J  in  head;  eye,  2i  to  3  in  snout;  coloration  rather  brighter,  but  very 
variable;  the  body  with  dark  lateral  shades  and  more  or  less  numerous  small 
black  spots.  Streams  of  Japan,  common  everywhere  in  Hondo,  Shikoku, 
and  Kiusiu;  also  in  southeastern  China,  Chusan,  Shanghai,  etc. 

angruitticaudattu. 

The  examination  of  a  large  collection  of  J/",  angxdllicaiidatxis  from 
Amur,  China,  and  Japan,  belonging  to  our  museum,  convinced  me 
that  decemcirr(XHus  is  a  nominal  species.  If  we  regard  the  specimens 
from  near  Peking  as  a  distinct  species,  we  shall  be  obliged  to  regard 
man}^  varieties  of  the  same  species  found  in  other  parts  of  China  and 
in  Japan  also  as  distinct  species,  which  is  inadmissible  in  consequence 
of  the  known  variability  of  anguillicauduUis, 

Concerning  the  scales,  I  am  unable  to  find  any  differences  between 
the  Japanese  and  north  Chinese  specimens.  In  Nos.  2341  and  8640 
from  Peking,  I  count  145  scales,  in  No.  8640  from  Pikua  (Kansu), 
150,  in  specimens  from  Japan,  155-170.  Also  in  M.  fomlis  the  num- 
ber of  scales  in  the  lateral  line  is  subject  to  much  variation.  In  speci- 
mens from  Europe  I  find  165-175  scales,  while  Valenciennes*  gives 
135-140.  As  regards  the  depth  of  the  body  I  find  in  Japanese  6.3-9.1, 
(in  body  without  caudal)  in  north  Chinese,  6.7-7.2,  in  specimens  from 
Amur,  6.8-9.0;  length  of  head  is  respectively  6.4-6.8,  6.1-6.2,  6.8-7.8; 
eye  in  snout,  2.2-2.6,  2.3-2.4,  2.0-4.4,  etc.  Both  in  China  and  Japan 
there  are  specimens  that  are  plain  as  well  as  brightly  colored.  Most 
convincing  to  me  wils  a  comparison  between  No.  4280  from  Japan  (Doc- 
tor Schlegel's  collection)  and  No.  2341  from  Peking;  they  belong  to 
a  variety  with  high  bod}^  and  difler  in  no  respect  one  from  another; 
scales,  color,  as  plastic  characters,  are  quite  identical.  On  the  other 
hand,  bright  colored  specimens  from  Nagasaki  (No.  7515)  are  identi- 
cal with  similarly  colored  specimens  from  the  Amur  Basin  (No.  12791), 

aProc.  IJ.  S.  Nat.  Mus.,  XXX,  1906,  p.  833. 
&Cuvierand  Valenciennes,  XVIII,  1846,  p.  48. 
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Meaauremente. 


Total  length  In  mm 

Length  oi  body  without 
caudal  (0 

lateral  line 

Depthof  body  in  length  (0 . 

Length  of  head  in  {I) 

Length  of  barbel  in  head. 

Eye  m  snout 

Width  of  body  In  (0 

Length  of  pectoral  in  (0  -  - 

Length  of  caudal  pedun- 
cle in  (0 


M./ossUu. 


182 

155 
170 

7.0 

6.7 

2.62 

8.0 

9.7 

8.6 

6.7 


168 

145 
175 
7.6 
6.2 
2.61 
4.0 
10.8 
9.1 

5.5 


Misgumus/ossUis  anguiUi  caudatua. 


2^* 


135 

117 
165 
9.0 
7.8 
2.66 
2.0 
11.7 
6.6 

6.2 


134 

116 
170 
8.6 
6.8 
2.61 
8.1 
11.0 
8.3 

6.1 


eg  CO 

d 

P 

DO 


197 
170 


6.8 
6.6 
3,40 
4.4 
8.9 
11.3 

6.8 


143 
125 


8.6 
7.8 
2.66 
2.4 
13.1 
10.4 

5.5 


194 

165 
145 

6.7 

6.2 

3.12 

2.4 

9.2 

9.1 

5.9 


5S 

Woo 


147 

123 
150 
7.2 
6.1 
3.47 
2.3 
8.0 
8.0 


156 

136 

155 

9.1 

I  6.8 

2.96 

I  2.3 

|13.3 

10.8 


6.5       6.5 


120 


8.0 
6.7 
3.00 
2.2 
11.8 
10.9 

6.0 


117 
100 


7.5 
6.4 
2.58 
2.6 
10.0 
5.7 

6.7 


I 


141 

121 
170 
6.4 
6.7 
8.00 
2.3 
9.3 
10.1 

5.6 


The  genus  Ussuria  established  by  M.  Nikolsky  is  based  on  an  error. 
Ussnria  is  described  as  having  only  8  cirri  (2  on  the  mandible),  other- 
wise as  in  Muigurnm;  but  after  examining  the  type  specimens  No. 
10655  and  No.  12791  I  find  in  both  10  cirri  (4  on  the  mandible), 
otherwise  these  specimens  are  quite  identical  with  M.  fossilis 
anguillicavdatuB. 

We  have  many  specimens  from  the  basin  of  Amur:  basin  of  Khanka 
or  Haupa  Lake  (No.  8414),  Ussuri  at  Khabarovsk  (No.  10655),  Kerul^n 
River  (tributary  of  Argun;  No.  12791);  Da-chu-ang,  tributary  of 
Sungari  (No.  13703),  from  China;  Peking,  Pikua  in  Kansu,  Hui-hsien 
in  S.  Kansu,  from  Japan. 


LEFUA  Herzenstein. 

OcUmema  Herzenstein,  Trud.  Soc.  Natur.  Petersburg,  XIX,  1887,  p.  47  (ple8kei= 

costata;  name  preoccupied). 
Lefua  Herzenstein,  Przewalski's  Fische,  1888,  p.  91  {pl€skei=co8taia). 
Elixis  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  768  (nt^famw). 

Cirri  8,  four  rostral,  two  maxillary  and  two  at  the  anterior  nostrils. 
Scales  present.  No  erectile  spine  below  the  e^^e.  Dorsal  fin  about 
over  the  ventral,  With  few  ra^^s;  caudal  rounded.  Air  bladder  with  a 
posterior  part  free  in  the  abdominal  cavity.  Two  species:  Z.  Oostata 
in  the  basin  of  Amur,  N.  China,  and  Korea;  Z.  nikhmh  in  N.  Japan. 

a.  LEFUA   COST  ATA  (Kcsslcr). 

Diplophysa  costcUa  Kessler  in  Przewalski,  Mongolia,  and  the  Land  of  Tanguts, 
II,  1876,  Fishes,  p.  29,  pi.  iii,  fig.  3  (Dalai-nor  Lake,  inner  basin  of  E.  Mon- 
golia, No.  2477). 

OcUmema  pleskei  Herzenstein,  Trud.  Soc.  Nat.,  Petersburg,  XIX,  1887,  p.  48, 
fig.  5  (Khanka  Lake,  No.  7209).  . 

Lefua  costata  Herzenstein,  Przewalski's  Fische,  1888,  p.  93  (No.  2477^^3 ^^ 

Lefua  pleskei  Herzenstein,  Przewalski's  Fische,  1888,  p.  95  (No.  7209). 
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Nemachilus  dixoni  Fowler,  Proc.  Acad.  Nat.  Sci.,  Phila.  1899,  1900,  p.  181 

(Tan-lan-ho,  near  Dolon-noor,  trib.  of  Liao-ho). 
EUxis  coreanus  Jordan  and  St  arks,  I*roc.  (J.  S.  Nat.  Mus.,  XXVIII,  1905,  p. 

201,  fig.  7  (Gensan,  Fusan). 

We  have  specimens  from  Dalai-nor  Lake  (No.  2477),  Ulugui  River  (in 
Khinghan  mountains),-  Khanka  Lake  (Ussuri  River),  Da-chu-ang  (trib- 
utary of  Sungari),  Vladivostok  (in  a  rivulet),  numerous  specimens  in 
Gensan  (Korea,  No.  13723). 

3.  NBMACHEILUS  BARBATULUS  TONI  (Dybowsld.) 

Cvbiiis  ioni  Dybowski,  Verb,   zool.-bot.  Gesell.  Wien,  XIX,  1869,  p.  967,  pi. 

XVIII,  fig.  10  (system  of  Amur;  Onon,  Ingoda);   Verb,  zool.-bot.  Geaell. 

Wien,  XXIV,  1874,  p.  392  (system  of  Baikal;  Angara,  Selenga,  Koeeogol  L. ). 
?  Nejnachiltis  compresgirostris  Warpachowski,  Ann.  Mus.  Zool.  P^tersb.,  II,  1897, 

p.  270  (a  lake  in  N.  W.  Mongolia,  basin  of  Ob). 
Neniachilug  pechiliensis  Fowlkr,  Proc.  Acad.  Nat.  Sci.  Phila.,  (1899)  1900,  p.  181 

(Liao-ho). 
Nemachilxis  toni  Beru,  Ann.  Mus.  Zool.  Petereb.,  V,  1900,  p.  362,  pi.  viii,  fig.  10 

(Baikal;  basin  of  Selenga). 
Orihriaa  oreas  J ohd as  and  Fowler,  Proc.  U.  S.  Nat.  Mns.,  XXVI,  1903,  p.  769, 

Gg.  2  (Japan;  Chitose  in  Iburi,  Hokkaido). 
Nemacheiius  harhatulua  toni  Berg,  Trav.  Section  Troitkoz-Kiakhta  See.  Roas. 

Geogr.,  VIII,  No.  3,  (1905)  1906  p.  66  (Kossogol  Lake,  Baikal  Lake,  basin 

of  Amur,  Sakhalin). 

The  loach  from  East  Asia  differs  very  slightly  from  the  common 
N'.  barbatii/ffs  from  Europe  and  W.  Siberia,  as  is  proved  in  my  above- 
mentioned  Russian  paper,  where  measurements  may  be  found.  The 
genus  Orthrim  .Fordan  and  Fowler  differs  from  Nemacheilus  van  Has- 
selt  only  in  having  the  caudal  fin  truncate  instead  of  forked.  This 
character  is  scarcely  of  generic  value,  as  in  some  central  Asiatic 
XeniaehelluJi  the  caudal  fin  in  3'oung  specimens  is  emarginated,  while 
in  adult  ones  it  becomes  truncate.  We  have  specimens  from  the 
Khanka  Lake  (No.  8485),  Argun  River  (No.  3206),  and  mouth  of 
Amur  (No.  13828),  also  numerous  specimens  from  the  Baikal  Lake, 
Kossogol  Lake,  Ob  River. 

4.  COBITIS  T^NIA  Linnaeus. 

There  are  no  differences  between  the  specimens  from  the  Amur 
River  and  C,  tien/a  from  Europe  and  Japan.  O.  sinensis  Sauvage, 
judging  from  one  specimen  from  Pung-tung  (Korea),  seems  to  be  a 
distinct  subspecies,  C.  fifma  sinensL^^  differing  from  typical  tamia  by 
its  lateral  blotches,  being  very  high,  narrow,  and  extending  far  below 
the  lateral  line. 

C.  txnla  is  widely  distributed  through  the  Aumr  basin.  We  have 
specimens  from  Argun  River,  Albasin,  Khingham,  Khanka  Lake, 
Ussuri  River,  mouth  of  Amur.  Digitized  by  GoOglc 
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Map  OF  Sumatra  Showing  Provisional  Distribution  of  Giant  Squirrels. 
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REMARKS    ON    THE    GIANT    SQUIRRELS    OF    SUMATRA, 
WITH  DESCRIPTIONS  OF  TWO  NEW  SPECIES. 


By  Marcus  Ward  Lyon,  Jr., 

Assistant  Curator,  Division  of  Mammals,  U,  S.  National  Museum. 


The  U.  S.  National  Museum  has  in  its  collections  49  specimens  of 
giant  squirrels,  genus  Ratufa,  from  various  parts  of  the  island  of 
Sumatra,  all  but  two  of  which  have  been  collected  and  presented  by 
Dr.  W.  L.  Abbott.  I  have  also  had  at  my  disposal  three  specimens  of 
Sumatran  Ratufa  belonging  to  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  To  Mr.  Witmer  Stone  of  that 
institution  my  thanks  are  due  for  the  use  of  them. 

The  giant  squirrels  on  Sumatra  fall  into  two  distinct  groups,  repre- 
sentatives of  which  are  found  side  by  side  in  the  same  localities. 
Members  of  the  palliata  or  hicohr  group  are  known  by  their  larger 
size,  as  well  as  by  their  dark  heads,  necks,  shoulders,  rumps,  legs,  and 
feet.  Only  one  form  of  this  group  is  at  present  known  to  oc<;ur  on 
Sumatra.  The  hypoleuca  group,  so  called  from  the  first  species 
described  from  Sumatra,  contains  smaller  members  than  the  other 
group,  with  white  or  buffy  underparts,  and  with  uniformly  light 
brownish  upper  parts.  Three  well-marked  forms  of  this  group  are 
found  on  Sumatra  — typical  hypoleuca  on  the  west  coast,  and  two  new 
species  on  the  east  coast.  (See  map,  Plate  XXXIII.)  All  the  forms 
of  Sumatra  giant  squirrels  may  be  readily  known  by  the  following 
key  and  descriptions: 

SYNOPSIS  AND  KEY  TO  THE  GIANT  SQUIRRELS  OF  SUMATRA. 

A.  Upper  surface  of  head,  neck,  shoulders,  arms,  lege,  and  feet  black  or  blackish 
brown,  different  in  color  from  the  sides  and  rest  of  upper  parts. 

Ratufa  palliata,  p.  440. 

A''.  Entire  upper  parts  and  sides  uniform  light  yellowish  brown,  sometimes  becoming 

darker  along  the  middle  line  of  the  lower  back. 

B.  Underparts  white  or  whitish,  feet  concolor  with  legs,  size  large;  head  and  body, 

340  to  370  mm.;  tail,  400  to  435;  hind  foot  with  claws,  79  to  84;  greatest  length 

of  skull,  65  to  67 Ratufa  hypoleuca,  p.  441. 
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B'.  Underparts  buff  to  ochraceous  buff,  feet  not  concolor  with  legs,  but  in  general  a 
(lark  blackish  brown,  often  lined  with  some  ochraceous  buff  hairs;  size  huge; 
head  and  body,  335  to  355  mm.;  Uil,  390  to  445;  hind  foot  with  claws,  81  to  M; 
greatest  length  of  skull,  64  to  67 Ratufa  arusirmSf  p.  442. 

B^^.  Underparts  buffy,  feet  concolor  with  legs,  size  small;  head  and  body,  310  to  330 
mm.;  tail,  370  to  390;  hind  foot  with  claws,  73  to  78;  greatest  length  of  skull, 
60  to  63 Ratufa  caUmmia,  p.  443. 

RATUFA  PALLIATA  Miller. 

1902.  Ratufa  palliata  Miller,  Proc.  Acad.  Nat.  Sci.  Phila.,  March  ,1902,  p.  147; 
issued  June  11,  1902. 

Type.,— Adult  male,  skin  and  skull,  Cat.  No.  113162  U.S.N.M.,  col- 
lected along  the  Indragiri  River,  southeastern  Sumatra,  September  23, 
1901,  by  Dr.  W.  L.  Abbott.     Original  number,  1327. 

Diagnostic  characters. — Very  similar  to  Ratufa  hicolor  from  Java, 
but  hind  foot  apparently  larger;  upper  parts  without  the  light  speck- 
ling usually  seen  in  R.  hicolor,  and  tail  never  appearing  clear  buflF, 
but  an  indefinite  mixture  of  dark  brownish  and  buffy,  often  appearing 
aimulated.  The  light  yellowish  brown  mantle  mentioned  in  the 
original  description  as  characteristic,  while  often  present  is  not  found 
to  be  a  constant  feature  in  all  the  examples  of  this  species  that  have 
been  collected  by  Doctor  Abbott  since  the  original  accoimt  of  the 
species  appeared. 

Color. — Upper  surface  of  head  and  neck,  shoulders  and  rump,  and 
outer  surface  of  fore  and  hind  legs  and  fore  and  hind  feet,  blackish  or 
dark  brown;  color  of  back  between  shoulders  and  rump,  variable; 
in  the  type  and  some  other  specimens,  dark  cream-buff,  becoming 
clay-color  in  the  middle  line,  while  in  other  individuals  the  middle 
line  of  the  back  has  the  general  effect  of  Ridgway's  seal  brown,  gener- 
ally blending  with  the  cream-buff  color  of  the  sides.  Sides  of  head 
and  neck,  shoulders,  and  sides  of  body,  as  well  as  inner  side  of  foreleg 
and  a  spot  just  above  wrist,  cream  color,  or  cream-buff,  and,  except  on 
the  sides,  contrasting  with  the  black  of  the  head,  neck,  etc.  Under- 
parts and  inner  side  of  hind  legs  generally  cream-buff,  but  the  dark 
bases  of  the  hairs  show  to  a  considerable  extent.  Hairs  of  the  tail, 
blackish-brown,  lighter  at  the  base,  with  a  broad  (6  mm.)  subterminal 
cream  or  cream-buff  ring  and  an  inconspicuous  brownish  apex.  The 
two  colors  of  the  tail  are  about  equally  prominent,  and  usually  so 
arranged  as  to  give  the  tail  a  somewhat  aimulated  appearance. 

A  very  young  individual,  Cat.  No.  114547  U.S.N.M.,  from  Tapanuh 
Bay,  evidently  in  its  first  pelage,  long  and  soft,  deviates  somewhat 
from  the  color  pattern  just  described.  The  mantle  is  well  devel- 
oped, varying  between  a  light  clay  color  and  ochraceous  buff; 
the  black  of  the  head,  neck,  rump,  and  thigh  is  largely  replaced  by  a 
color  between  hazel  and  chestnut;  this  color  extends  on  the  base  of 
the  tail,  above,  and  is  again  indicated  at  the  tip  of  the  tail;  the  middle 


NO.  1684.  OIANT  SQUIRRELS  OF  SUMATRA— LYON.  441 

portion  of  the  tail  is  distinctly  annulated.  Cat.  No.  141052, 
U.S.N.M.,  a  nearly  adult  male  from  Tarussan  Bay,  is  in  general 
similar  to  Cat.  No.  114597,  U.S.N.M.,  but  the  mantle  is  darker  and 
the  reddish  brown  less  conspicous.  Eight  of  the  specimens  have  the 
light  colored  mantle  well-marked,  while  in  the  remaining  13  it  is 
practically  absent.  In  certain  skins,  the  mantle  seems  to  be  the  result 
of  a  bleaching  of  the  hairs  as  the  pelage  becomes  old,  but  its  presence 
in  the  two  immature  individuals  shows  that  it  may  be  found  in  fresh 
pelages.  The  pelage  of  the  type  is  also  apparently  fresh.  When  the 
pelage  is  old,  the  hairs  of  the  back,  either  uniformly  or  in  irregular 
patches,  assume  a  dull,  dirty  russet  color;  the  tail  assumes  this  color 
throughout  and  loses  all  traces  of  annulation,  the  light  subapical 
bands  of  the  hairs  having  nearly  all  worn  off,  and  the  tips  of  the  hairs 
having  a  curled  and  singed  appearance. 

ShaU  and  teeth. — The  skull  and  teeth  of  Ratvfa  paUiata  are  large  and 
heavy,  and  are  as  easily  distinguished  on  this  account  from  those  of 
the  hypoleuca  group  as  are  the  skins.  The  differences  between  skulls 
of  R.  paMiata  and  R.  bicohr  are  slight.  The  material  at  hand  shows 
the  Sumatran  species  to  have  shorter  rostrum,  nasals,  and  audital 
bullae,  and  the  zygomatic  width  somewhat  greater. 

Measurements. — See  page  445. 

Specimens  examined. — Twenty-two ;  9  from  Am  Bay,  2  from  Salat 
Rupat,  1  from  the  Indragiri  River,  6  from  Tarussan  Bay,  1  from 
Tapanuli  Bay,  IfromGunong  Sugi,and  2  simply  marked  *^  Sumatra.^' 

ReToarks. — Ratufa  paUiata  is  apparently  uniformly  distributed  over 
the  island  of  Sumatra.     (See  map,  Plate  XXXIII.)     Specimens  from 
various  localities  agree  in  all  essential  respects  with  the  type,  but  it  is  a  . 
matter  of  regret  that  the  species  is  not  represented  by  a  good  series 
from  the  type  locality. 

RATUFA  HYPOLEUCA  (Horsficld.) 

1824.    Sdurus  hypoUcos  Horskield,  Zoological  Researches  in  Java  (pages  not 
numbered). 

Type. — In  the  British  Museum,  collected  by  Sir  Stamford  Raffles, 
and  hence  probably  from  Bencoolen  on  the  west  coast  of  Sumatra. 
I  have  not  seen  the  type  of  this  species,  nor  specimens  from  the  type 
locality.  The  following  description  is  based  on  specimens  from  the 
vicinity  of  Tarussan  Bay  on  the  west  coast  of  Simiatra,  which  agree  in 
all  respects  with  HorsfiekPs  description  of  the  species. 

Diagnostic  characters. — Upper  parts  xmiform  light  brown,  under- 
parts  white,  feet  concolor  with  legs;  size  large. 

Color. — ^Middle  line  of  back  from  behind  shoulders  to  base  of  tail 
brown,  not  identical  with  any  color  in  Ridgway's  ^'Nomenclature  of 
Colors,"  but  nearest  a  dark  Vandyke  or  Front's  brown;  not  con- 
trasted with  rest  of  upper  parts;  top  of  head  and  neck  from  behind 
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eyes,  sides  of  neck  and  body,  upper  part  of  thighs,  and  upper  part  of 
forearm  a  grizzle  of  russet  and  dark  brown,  the  former  color  more  con- 
spicuous; imderparts,  inner  side  of  legs,  sides  of  head  and  region  about 
nose,  inner  side  of  ear  and  spot  on  thigh,  white  or  nearly  so;  lower  leg 
and  arm  a  rather  bright  russet,  and  feet  dull  russet;  tail  seen  from 
above  concolor  with  lower  back,  seen  from  below  whitish  in  the  mid- 
dle line,  but  at  tip  and  margin  same  color  as  it  is  above.  There  is  a 
marked  contrast  in  color  between  the  sides  and  underparts.  Border- 
ing the  white  underparts,  the  russet  of  the  sides  forms  a  bright  and 
clear  line,  with  scarcely  any  admixture  of  brown.  The  fringes  on  the 
fore  and  hind  legs  are  bright  clear  russet.  In  worn  pelage,  the  upper 
parts  become  dull  wood-brown  or  clay-color.  Similar  changes  take 
place  in  the  tail. 

ShuU  and  teeth. — ^The  skull  and  teeth  of  Ratufa  hypoleuca  show  no 
special  characters ;  they  are  large  like  those  of  the  form  from  Aru  Bay, 
and  much  smaller  than  those  of  R.  paMicUa. 

Measurements. — See  page  445. 

Specimens  examined. — Seven  from  Tarussan  Bay  and  two  from 
Gunong  Sugi. 

Remarks. — Ratufa  hypoleuca  is  probably  confined  to  the  western^ 
side  and  highlands  of  Sumatra,  while  in  the  swamp  lands  of  the  east 
side  it  is  replaced  by  a  related  form,  and  in  the  northern  portion  of  the 
island  still  another  form  of  it  occurs.     (See  map,  Plate  XXXIII.) 

RATUFA  ARUSINUS,  new  species. 

Type.— Adult  male,  skin  and  skull,  Cat.  No.  143351  U.S.N.M., 
collected  at  Aru  Bay,  northeast  coast  of  Smnatra,  January  16,  1906, 
by  Dr.  W.  L.  Abbott.     Original  number,  4635. 

Diagnostic  characters. — Similar  to  Ratufa  hypoleuca,  but  underparts 
dark  buff,  instead  of  white;  fore  and  hind  feet  dark  brown,  instead  of 
concolor  with  legs;  and  white  markings  about  the  head  less  con- 
spicuous. 

Color. — Upper  parts  of  head,  neck,  and  body,  sides  of  body,  and 
outer  sides  of  forelegs  a  fine  grizzle  of  a  color  between  buff  and  raw 
sienna,  and  one  similar  to  Front's  brown,  the  former  color  in  excess 
anteriorly  and  on  the  sides,  the  latter  in  excess  posteriorly  in  the  mid- 
dle line.  Entire  underparts,  inner  and  outer  sides  of  hind  legs,  inner 
side  of  forelegs,  and  fringe  on  outside  dark  buff  or  ochraceous  buff. 
Spot  on  thigh  cream-buff  or  whitish.  Fore  and  hind  feet  a  very  dark 
mummy  brown,  containing  here  and  there  a  few  scattered  raw  sienna 
hairs.  Cheeks  and  small  area  about  the  mouth  dirty  whitish,  irregu- 
larly lined  with  some  light  and  dark  brownish  hairs.  The  whitened 
area  on  the  head  is  much  less  extensive  than  it  is  in  i?.  Tvypoleuca  and  is 
not  foimd  on  the  forehead  between  the  eyes.  Tail  seen  from  above  a 
very  dark  brown,  similar  to  Ridgway's  seal  brown;  below,  the  outer 
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mai^n  and  tip  is  the  same,  followed  by  an  irregular  line  of  the  color 
of  the  underparts  of  body,  while  centrally  it  is  irregularly  cream-buff; 
the  short-haired  portion  in  the  middle  line  is  a  mixture  of  ochraceous 
buff  and  blackish  brown.  In  worn  pelages  the  brown  of  the  upper 
parts  of  body  becomes  lighter  and  duller,  and  the  grizzling  is  less  con- 
spicuous; the  brown  of  the  tail  becomes  much  lighter. 

ShuU  and  teeth. — These  show  no  special  characters,  and  it  is  appar- 
ently impossible  to  distinguish  skulls  of  Ratufa  arusinus  from  skulls 
of  R.  hypoleuca. 

Measurements. — Ratufa  arusirms  closely  agrees  with  R.  hypoleuca 
in  size.    See  page  445. 

Specimens  examined, — ^Thirteen  from  the  vicinity  of  Aru  Bay, 
northeastern  Siunatra. 

Remarks. — ^While  clearly  related  to  Ratufa  hypoleuca,  R.  arusinus 
possesses  several  well-marked  characters,  such  as  Ught  upper  parts, 
dark  buff  underparts,  brown  feet,  and  less  white  about  the  head,  by 
which  it  may  be  differentiated  from  the  former..  At  present  it  is 
known  only  from  the  vicinity  of  Aru  Bay.  Possibly  it  may  have  a 
distribution  similar  to  that  of  Sciurus  vittatus  albescens  and  be  found 
to  occur  throughout  the  northern  end  of  Sumatra. 

RATUFA  CATBMANA,  new  species. 

1902.  Ratufa  hypoleuca  Millbr,  Proc.  Acad.  Nat.  Sci.  Phila.,  March,  1902,  p.  149; 
issued  June  11,  1902.    Indrag;iri  River  specimens. 

7Vp6.— Adult  male,  skin  and  skull.  Cat.  No.  123124,  U.S.N.M.,  col- 
lected along  the  Kateman  River,  southeastern  Sumatra,  August  27, 
1903,  by  Dr.  W.  L.  Abbott.     Original  number,  2759. 

Diagnostic  characters. — Similar  to  Ratufa  hypoleuca,  but  much 
smaller,  upper  parts  lighter,  under  parts  usually  buff  instead  of  white, 
and  white  about  head  much  less  conspicuous. 

Color.-^The  colors  of  Ratufa  catemana  are  rather  difficult  to  de- 
scribe. The  specimens  were  collected  in  August  and  September  and 
appear  to  be  in  old  and  worn  pelage,  not  comparable  with  the  pelage 
of  the  species  described  above.  Top  of  head  and  neck,  upper  parts 
and  sides  of  body,  and  upper  surface  of  tail  have  the  general  effect  of 
Ridgway's  broccoli  or  wood  brown.  Where  there  is  an  indication  of 
fresh  pelage,  especially  along  the  sides,  the  color  seems  to  be  similar 
to  that  of  Ratufa  arusinus.  The  fore  and  hind  feet  and  outer  surfaces 
of  legs  and  sidct  of  body  bordering  the  light  underparts  are  tawny, 
with  a  slight  amount  of  dark-brown  grizzling  on  the  feet  and  arms. 
The  imderparts  vary  from  whitish  (especially  in  the  Indragiri  River 
skins)  to  a  dark  buff  or  ochraceous  buff.  The  tail,  above,  is  generally 
a  dull  brown,  similar  to  Ridgway's  wood  or  broccoli  brown.  A 
young  example.  Cat.  No.  123125,  U.S.N.M.,  shows  indistinct  annula- 
tions  on  the  tail.    The  outer  edge  and  the  tip  of  the  tail  seen  from 
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below  are  colored  as  they  are  above,  the  basal  jwrtion  of  the  hwrs 
is  light  buffy  and  the  middle  portion  ochraceous  buffy.  The  short 
appressed  hairs  underneath  are  mummy  brown,  with  some  ochrace- 
ous buff  hairs  intermingled.  Sides  of  head,  white  or  buffy;  cheeks 
and  nose,  ochraceous  buff,  with  some  dark  brown  grizzling.  Thig'i 
spot,  buffy. 

SkuUand  teeth. — Thase  show  no  special  characters,  except  for  their 
smaller  size. 

Measurements,    -See  page  445. 

Specimens  examined. — Three  from  Indragiri  River;  five  from  Kate- 
man  River. 

Remarks. — From  its  geographical  position,  Ratufa  catemana  is 
naturally  associated  with  R.  hypoleuca  and  R.  arusinuSj  but  its 
resemblance  in  point  of  size  and  coloration  to  R.  affinis  of  Singapore 
and  the  Malay  Peninsula  is  very  striking.  It  differs  from  R.  afinis 
principally  in  having  much  darker  upper  parts,  more  white  about  the 
head,  and  in  having  the  feet  concolor  with  the  legs.  Mr.  Miller,  in  his 
paper  on  Doctor  Abbott's  Indragiri  River  collection,  pointed  out  that 
this  giant  squirrel  might  be  different  from  Ratufa  hypoleuca  of  the 
west  coast.  The  Sumatran  giant  squirrels  of  the  hypoleuca  group 
show  in  differentiation  a  striking  analogy  to  the  squirrels  of  the 
Sdurus  vittatus  group,^  in  which  the  form  inhabiting  the  lowlands  of 
south-eastern  Sumatra  is  indistinguishable  from  that  on  the  Malay 
Peninsula;  in  which  specimens  from  northern  Siunatra  differ  from 
those  taken  elsewhere  on  the  island  and  in  which  the  Tarussan  Bay 
form  differs  from  east  coast  varieties.  Whether  the  three  forms  of 
the  hypoleuca  group  are  subspecies  of  one  species  it  is  impossible 
to  say.  The  material  at  present  shows  them  to  be  very  different,  so 
that  no  specimen  in  any  one  of  the  three  series  can  be  mistaken  for 
any  specimen  in  another  of  the  series. 

oSee  Lyon,  SmithHonian  Miscell.  Coll.,  XLVIII,  p.  277,  Feb.  4,  1907. 
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Measurements  c 

f  giant  squirrels  from  Sumatra 

' 

Name. 

Locality. 

TarosaanBay.. 
.do 

Num. 
ber. 

441040 
141041 
1410«2 
141043 
141044 
141045 
141046 
C6657 
(6658 
113163 
113164 
113165 
123123 

dl23124 
123126 
123126 
123127 
143346 
143347 
143348 
143349 
143350 

dl43351 
143352 
143353 
1^354 
1^355 

143356 
143357 
143358 
143350 
143360 
143361 
143362 
143363 
143364 
143366 
143366 
143367 
143368 
143369 
dl 13162 
C6656 
114003 
114004 
141047 
141048 
141049 
141050 
141051 
141052 
114547 

Sex. 

h. 

>> 

|l 

mm. 
355 
365 
340 
347 
350 
370 
350 

11 

Is 

ill 

mm. 
66.4 
66.2 
64.5 

0 

mm. 
40.5 
41 
41 

111 

mm. 
26 
26.8 
26.1 
26.3 
26 
25.8 
26.2 
26.8 
26.3 
26.2 
25.6 
24.4 
24.6 
24.6 
23,8 
26.4 
25u6 
24 
26.9 
27 

25.8 
23.7 
26.7 
26.7 
26.8 
26.8 
23.7 

25 

26.5 

26.8 

29.1 

27 

28.8 

26.8 

28.9 

27.3 

28.4 

28,9 

28.2 

27.9 

29.3 

28.8 

27.9 

26.4 

27 

28.3 

30.3 

•If 
III 

R.  hvpoleuca. . . 

Male  adult 

do 

Female  adult.... 

Male  adult 

do 

do 

do 

Female  adult 

mm.   mm. 
430  ,  80 
435  '  79 
410     84 
430     83 
400     79 
430     84 
410  1  82 

mm. 
13 
13  7 

Do 

do 

13.1 

Do 

Do 

do 

....do 

66. 6     40. 6 

12.9 
12  5 

Do 

do 

64.6 

66.8 

64 

66.9 

62 

61.1 

89.6 

61 

61.9 

57.7 

60.6 

62.3 

63.7 

64 

66.6 

64.2 

64 

66.9 

66 

67 

67 

62.7 

65.8 
66.1 
(>5.1 
71.9 
69.7 
69.6 
69.3 
69.3 
72.4 
73.7 
70.6 
71.2 
70.2 
70.6 
68,2 
68.6 
66.5 
67.8 
72.6 
71 

39.9 
41.8 

'37."9' 
39.4 

'37.'2" 
37.4 
38.5 
35.8 
38.3 
39.3 
37.8 
38.7 
42.6 
40.4 
38.9 
40.8 
40 
41.1 
40 
37.7 

3D.  3 

39.9 

41.8 

44.6 

41.7 

46 

41.9 

43.1 

44 

44 

46 

44.3 

44.7 

45.8 

42.5 

44.4 

41.7 

41.1 

46.7 

45.7 

12  9 

Do      

.do 

13  3 

Do 

OunongSugl.... 
do 

83 

81 
7fi 

12  6 

Do 

Male  adult 

12.8 

R.  cattmaiui. . . 

Indragiri  River. 
do 

do 

330 
320 
330 
310 
320 
275 
310 
325 
345 
336 
355 
350 
355 
354 
350 
350 
310 
310 

340 
340 
350 
368 
350 
360 
370 

'390" 
375 
370 
355 
360 
365 
345 

376 

12  4 

Do 

do 

380  ,  77 
370     79 
3:K)  .  77 
:«5  '  74 
380     73 
375     75 
380  ,  78 
405     81 
420     82 
400     81 
400    ^1.5 
365  1  84 
405     81. 5 
400     80 
440     82 
390     82 
405     83 

450     84 
465     83.5 
445     83.5 
472     88 
452     83 
440     84 

12  1 

Do 

Do :.. 

Do 

do 

Kateman  Kiver. 
do 

Female  adult 

Male  adult 

do 

11.7 
11.4 
12.3 

Do 

Do 

do 

do 

Male  immature.. 

Female  adult 

do 

Male  young  adult 

Male  adult 

Female  adult.... 

Male  adult 

.  ..do 

11.2 
12.1 

Do 

R.QTusinuM 

Do 

do 

Aru  Bay 

do 

11.0 
12.7 
12.5 

Do        

...do 

13 

Do 

do 

12.7 

Do       .     .. 

...do 

12  7 

Do 

do 

.do 

do.. 

12.6 

Do 

do 

12  2 

Do 

Do 

Do 

Do 

Do 

Do 

R.palliatJ 

Do 

Do       .   ... 

do 

do 

do 

do 

do 

do 

....do...      . 

do 

Female  adult 

Female  young 
adult. 

Female  adult 

do 

do 

Male  adult 

do 

....do 

12.3 
12.8 
12.8 

12.8 
12.1 
12.4 
13.7 

do 

do 

do 

do 

do 

13.7 
13.3 

Do 

Do 

Do 

do 

do 

Female  adult 

do 

do 

460 
460 
455 
480 
465 
460 
433 
435 
425 

81 

85 

90 

86 

85 

84 

83 

86 

83.5 

81 

13.4 
13.6 
14.3 

Do 

Do       

do 

do : 

do 

14.7 
14.3 

Do 

do 

14.8 

Do 

Do 

Do 

Do     

Salat  Rupat.... 
do 

Indragiri  River. 

GunongSugi.... 

"Soraatra'^ 

k.....do 

TaniMan  Bay.. 

do 

do 

Male  adult 

Female  adult.... 

Male  adult 

Adult 

13.1 
13 
13 
13.4 

Do 

Male  adult 

80 
80 
90 
86 

m 

14.4 

Do 

Female  adult 

14.1 

Do 

Do 

Do 

do 

do 

Male  adult 

Female  adult 

do 

380 
352 
360 
380 
398 
3(iO 
270 

470 
455 

455 

14.5 
14.2 

Do 

Do         

do 

do 

4eo  1  85 
476  1  86.  5 
440     85 
370     82 

i 

72.3 

72 

ii8.8 

39.6 

47.2 
46.2 
42 
34.6 

31 

29.5 
27.8 
•22.5 

14 
13.4 

Do 

do 

Male  immature.. 
Female  immature 

14.2 

Do 

Tapanull  Bay... 

13.6 

a  Collector's  measurements. 

f>  Measured  by  writer  after  relaxing  feet  In  water  for  48  hours. 

eColl.  Acad.  Nat.  Scl.  Phila. 

<'Type. 
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A  NEW  TERRESTRIAL   ISOPOD   FROM  GUATEMALA,  THE 
TYPE  OF  A  NEW  GENUS. 


By  Harriet  Richardson, 

Collaborator  J  Division  of  Marine  Invertebrates,  U.  S.  National  Mvsewm. 


The  following  description  is  of  a  new  isopod  which  was  collected 
by  Messrs.  E.  A.  Schwarz  and  H.  S.  Barber,  in  the  spring  of  1906, 
at  Livingston,  Guatemala,  and  is  now  deposited  in  the  United  States 
National  Museum.  The  single  specimen  found  is  the  type  of  a  new 
genus. 

Family  ARMADHJJDn)^:. 
SPHERARMADILLO,  new  genus. 

Description, — Head  margined  in  front.  Frontal  margin  straight. 
Epistome  with  a  slight  shield-like  convexity.  Flagellum  of  second 
pair  of  antennse  composed  of  three  articles.     Eyes  absent. 

First  thoracic  segment  with  the  epimera  or  coxopodites  on  the 
underside,  extending  almost  the  entire  length  of  the  lateral  margin 
in  the  form  of  a  wide  band,  not  reaching  the  posterior  margin  of  the 
segment  and  being  cleft  posteriorly  by  a  rather  deep  fissure.  The 
position  and  form  of  the  coxopodite  gives  the  lateral  margin  of  the 
segment  a  thickened  appearance.  The  epimera  or  coxopodites  are  not 
present  on  any  of  the  following  segments. 

The  terminal  abdominal  segment  is  triangular,  with  the  apex 
obtusely  rounded.  The  basal  article  of  the  uropoda  is  quadrangular, 
broader  than  long,  not  reaching  beyond  the  lateral  parts  of  the  fifth 
abdominal  segment,  but  extending  considerably  beyond  the  apex  of 
the  terminal  abdominal  segment.  The  inner  branch  extends  consider- 
ably beyond  the  apex  of  the  sixth  abdominal  segment  and  reaches  a 
little  beyond  the  inner  post-lateral  angle  of  the  basal  article  of  the 
uropoda.  The  outer  branch  is  inserted  in  a  notch  about  the  middle  of 
the  inner  lateral  margin  of  the  basal  article  and  occupies  a  lateral 
position. 

Type  of  genus. — SpherarmadiUo  schwarzi. 


Proceedings  U.  S.  National  Museum,  Vol.  XXXII— No.  1535.  ^ 
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SPHERARMADILLO  SCHWARZI,  new  species. 

Description. — Body  convex,  contractile  into  a  ball,  a  little  more  than 
twice  as  long  as  wide,  50  mm.  by  22  mm.  Color  yellow,  with  numerous 
arborescent  markings  of  dark  brown. 

Head  much  wider  than  long,  3  mm.  by  10  mm.  with  the  front 
straight  and  margined.  The  epistome  has  a  slight  shield-like  con- 
vexity. There  is  no  trace  of  eyes.  The  first  pair  of  antenna;  are  rudi- 
mentary and  inconspicuous.  The  second  pair  have  the  first  article 
small ;  the  second  is  about  twice  as  long  as  the  first ;  the  third  is  equal 


SPHERABMADILLO    8CHWABZI,  O,  DOBSAL    VIEW,    X    3;  fe,   SECOND  ANTENNA,   X    7;  f,    FlAGELLUM    OP 
SECOND  ANTENNA,  X    7;  d,    LATERAL    PART    OF    FIRST    THORACIC    SEGMENT   (LATERAL    VIEW),    X     7; 

e,  Lateral  part  of  first  thoracic  segment  (Ventral  view),  x  7;  /,  Last  two  segments  of 

ABDOMEN  WITH  UROPODA,  X  7,  g,  UROPODA  (VeNTRAL  VIEW),  X  7. 

in  length  to  the  second ;  the  fourth  is  one  and  a  half  times  as  long  as 
the  third ;  the  fifth  is  a  little  longer  than  the  fourth.  The  fiagellum  is 
composed  of  three  articles,  the  middle  one  of  which  is  slightly  shorter 
than  either  of  the  others,  which  are  subequal. 

The  first  thoracic  segment  is  nearly  twice  as  long  as  any  of  the  follow- 
ing segments  which  are  subequal.  The  first  segment  is  9  mm.  in 
length.  Each  of  the  following  is  about  5  mm.  long.  The  lateral 
parts  of  the  first  segment  are  slightly  produced  backward  in  rounded 
lobes.  Epimera  or  coxopodites  are  present  on  the  underside  and 
extend  in  the  form  of  a  wide  band  along  the  entire  lateral  margin 
almost  to  the  posterior  margin  and  are  cleft  posteriorly  by  a  rather 
deep  fissure.     The  form  and  position  of  the  coxopodites  give  a  ihick- 
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ened  appearance  to  the  lateral  margin.  Epimera  are  not  present  on 
any  of  the  following  thoracic  segments. 

The  first  segment  of  the  abdomen  is  the  longest,  being  3  mm.  in 
length.  The  two  following  segments  are  subequal  and  each  is  2  mm. 
long.  The  next  two  segments,  the  fourth  and  fifth,  are  subequal  and 
each  is  1 .5  mm.  in  length.  The  first  two  segments  are  covered  laterally 
by  the  seventh  thoracic  segment.  The  sixth  or  terminal  segment  is 
triangular  in  shape.  It  is  9  mm.  wide  at  the  base  and  4  mm.  long  in  the 
median  longitudinal  line.  The  apex  is  obtusely  rounded.  The  basal 
article  of  the  uropoda  occupies  all  the  space  between  the  terminal  seg- 
ment of  the  abdomen  and  the  produced  lateral  parts  of  the  fifth 
segment.  It  does  not  extend  beyond  the  lateral  parts  of  the  fifth 
segment,  but  extends  considerably  beyond  the  apex  of  the  triangular 
terminal  segment.  In  shape  it  is  quadrangular,  broader  than  long, 
witli  the  inner  anterior  part  covered  by  the  apical  portion  of  the 
terminal  abdominal  segment.  The  inner  branch  of  the  uropoda  ex- 
tends considerably  beyond  the  apex  of  the  terminal  abdominal  seg- 
ment and  a  little  beyond  the  inner  post-lateral  angle  of  the  basal 
article.  The  outer  branch  is  inserted  in  a  deep  notch  about  the  mid- 
dle of  the  inner  lateral  margin  of  the  basal  article.  This  branch  lies 
in  a  lateral  position. 

All  the  legs  are  ambulatory. 

The  type  and  only  specimen  was  collected  at  Livingston,  Guatemala, 
by  Messrs.  E.  A.  Schwarz  and  H.  S.  Barber,  in  April,  1906,  and  is  in  the 
U.  S.  National  Museum.     Cat.  No.  33471 . 

This  genus  is  perhaps  more  closely  related  to  Sphseroniscus  Ger- 
stflBcker  than  to  any  other  genus  of  the  Armadillididae,  these  two  being 
the  only  genera  of  that  family  in  which  the  flagellum  of  the  second 
antennae?  is  composed  of  three  articles.  Spherarmadillo  schwarzi 
niore  closely  resembles  Sphseroniscu^  portoricensis  Richardson  "  than 
the  other  species  of  that  genus  in  the  shape  of  the  terminal  abdominal 
segment,  the  basal  article  of  the  uropoda,  and  the  form  and  posi- 
tion of  the  inner  branch.  It  differs,  however,  from  that  species 
in  the  absence  of  eyes,  the  presence  of  distinct  coxopodites  on  the 
underside  of  the  first  thoracic  segment,  and  in  the  form  and  posi- 
tion of  the  outer  branch  of  the  uropoda.  This  branch  is  inserted  in  a 
notch  in  the  middle  of  the  inner  lateral  margin  of  the  basal  article, 
and  it  is  this  character  which  distinguishes  it  from  all  the  spe<5ies 
belonging  to  the  genus  Sphseroniscus. 

This  genus  also  resembles  Synarmadillo  DoUfus  *  in  the  form  of  the 

a  Proc.  U.  S.  National  Museum,  XXIII,  1901,  p.  573;  Bull.  U.  S.  National  Museum, 
Ko.  54,  1905,  pp.  662-663. 

b  Ann.  Soc.  Entomologiquo  do  France,  LXI,  1892,  pp.  388-389,  pi  vii,  fig.  4. 
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terminal  segment  of  the  abdomen,  the  shape  of  the  basal  article  of  the 
uropoda,  and  the  form  and  position  of  the  inner  branch.  It  differs, 
however,  from  that  genus  in  having  three  articles  instead  of  two  to 
the  flagellum  of  the  second  antennae,  in  the  form  and  position  of  the 
outer  branch  of  the  uropoda,  which  is  inserted  in  a  notch  about 
the  middle  of  the  inner  lateral  margin  of  the  basal  article  instead  oi 
at  the  inner  post-lateral  angle  of  that  article  as  in  Synamuidillo. 
The  terminal  abdominal  segment  is  also  shorter  than  in  SynarmadiUo^ 
exposing  more  of  the  inner  branches  of  the  uropoda. 

This  species  is  named  after  Mr.  E.  A.  Schwarz,  custodian  of  Cole- 
optera  in  the  U.  S.  National  Museum,  who  collected  the  specimen. 
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A  REVIEW  OF  THE  SPECIES  OF  THE  TEN-SPINED  STICKLE- 
BACKS OR  PYGOSTEUS  FROM  EAST  ASIA. 


By  Leo  Berg, 

Of  the  Zoological  Museum  of  the  Imperial  Academy  of  Sciences,  Saint  Petersburg. 


In  the  present  paper  a  review  of  the  species  of  Pygosteus  (Family 
Grasterosteidae)  known  to  inhabit  the  waters  of  East  Asia  and  Japan  is 
given.  It  is  based  on  material  in  the  Zoological  Museum  of  the  Impe- 
rial Academy  of  Sciences  in  St.  Petersburg  and  specimens  in  the  U.  S. 
National  Museum. 

I.  PYGOSTEUS  PUNQITIUS  (Linnaeus). 

fiogteracanthus  pungithia  Pallah,  Zoogr.  Rosso- Asia t.,  Ill,  1811,  p.  228  (Kam- 
chatka, sea  of  Okhotsk). 

Gagterogteus  pwftgUius  brachypoda  Bean,  Proc.  U.  R.  Nat.  Mus.,  IV  (1881),  1882,  p. 
240  (Alaska). 

Oaaterofieus  pungitius  Nikousky.  Mem.  Acad.  Sci.,  Petersburg,  LX,  1889,  sup. 
No.  5,  p.  292  (Sakhalin,  river  Tym,  No.  6592,  Siska). 

Gasterosteus  pungitius  HERZESHTRiif  and  \V ARPXcnownKif  Trud.  Soc.  Nat.  Peters- 
barg,  XIX,  1887,  p.  16  (Amur,  atKalgho;  No.  2362  ex  parte,  another  speci- 
men =P.  ginerms). 

Pygosteus  pungitius  Joed AV  and  Gilbert,  Fish.  Bering  Sea,  1899,  p.  444  (Petro- 
paulski  Harbor,  lake  near  Tareinsky  Bay). 

We  have  specimens  from  mouths  of  the  Yana  River  (No.  10204  coll. 
Bunge);  Kolyma  River,  Verkhne-Kolymsk  (Nos.  10410,  10072  coll., 
Czeraki);  Sea  of  Okhotsk  (No.  4393  coll.,  Middendorflf),  Ajan  (Sea  of 
Okhotsk,  No.  2384  coll.,  Wosnessensky);  west  coast  of  Kamchatka  (No. 
2385  coll.,  Wosnessensky);  Avacha  Bay  (Petropaulski,  Kamchatka,  No. 

2362  coll.,  Schrenck);  Alaska  (No.  2402  coll.,  Russ.-Amer.  Company); 
Sitka  (No.  2390  coll.,  Wosnessensky);  Amur  River  at  Kalgho  (No. 

2363  coll.,  Schrenck);  Tym  River  and  Siska  River  in  Sakhalin  (No. 
6591-2,  6688  coll.,  Poljakow);  Japan,  Hakodate  (No.  2367  coll.,  Max- 
imovicz).  Messrs.  «Tordan  and  Starks^  do  not  indicate  this  species  for 
Japan.  Japanese  specimens  differ  in  no  respect  from  European.  A 
circumpolar  species:  I  have  seen  I\  pungitim  from  Khatanga, 
Pechora,  Archangelsk,  Lapland. 


aProc.  U.  S.  Nat.  Mus.,  XXVI,  1902.  p.  61. 
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2.  PYQOSTEUS  TYMENSIS  (Nikolsky). 

(lasteroMeus  tinneiiiiis  Nikoijbky,  Mem.  Acad.  Sci.  Petersburg,  LX,  1889,  p.  293 

(Sakhalin  Island,  Tymi  River,  Nos.  6593-6). 
Pygo«leu8  imdecimalU  Jordan  and  Starks,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1902, 

p.  62,  fig.  (Ohitose  in  Hokkaido). 

Our  specimens  from  Sakhalin  (Nos.  6693-^595)  diflfer  in  no  respect 
from  the  Japanese.  Dorsal  spines  XI-XII.  This  species  differs 
from  P.  pungitius  in  having  very  short  dorsal  and  ventral  spines  and  a 
much  feebler  keel  on  the  caudal  peduncle.  The  exterior  processes  of 
the  pubic  bone  are  only  slightly  developed.  As  remarks  Nikolsky  ■  I 
P,  tymensis  is  allied  to  an  *' abnormal  variet}'^  of  P,  punjgitim^ 
described  by  F.  Day  *  from  Ireland  as  having  a  badly  marked  keel  on 
the  side  of  the  tail,  and  venti*al  spines  lacking  or  ver}^  small. 

3.  l>YGOSTEUS  SINENSIS  (Quichenot). 

I 
Gasterosteus  fdnetisis  Guichenot,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  V,  1869,  p.  201,  ' 

pi.  XII,  fig.  4  (China,  Yang-t«e-Kiang?  a  small  specimen,  36  mm.).— Sai'v- 

AGK,  Nouv.  Arch.  Mus.  Hist.  Nat.  Paris,  X,  1874,  p.  33  (same  specimen). 
G(i8tero8teus  japonicus  Steindachner,  Sitzber.  Ac.  Wien,  raat.-nat.  CI.,  LXXXII, 

1880,  p.  264,  pi.  Ill,  fig.  2  (Gulf  of  Strielok,  near  Vladivostok). 
GciMterostms  bussei  Warpachowski  in  Herzenstein  and  L.  Warpachowski,  Tnid. 

Soc.  Natur.  Petersburg,  XIX,  1887,  pp.  13,  54,  fig.  1  (Lefu  River,  tributary 

of  Khanka  Lake,  basin  of  Amur;  No.  7100). 
PygoHteus  steindachner i  Jordan  and   Synder,  Proc.  U.  S.  Nat.  Mus.,  XXVII, 

1901,  p.  747,  after  Steindachner. — Jordan  and  Starks,  Proc.  U.  S.  Nat  Mus., 

XXVI,  1902,  p.  61  (Tokyo,  Aomori,  Yamashiro). 
Pygosteus  sinensis  Jordan  and  Starks,  Proc.  U.  S.  Nat.  Mus.,  XXVIII,  1906, 

p.  203  (Gensan). 

We  have  specimens  from  Lefu  River,  a  tributary  of  Khanka  Lake 
(No.  71(K)  coll.,  Pleske),  from  Ussuri  ^No.  13761  coll.,Paltschewsky), 
Da-chu-ang,  tributary  of  Sungari  (No.  13799  coll.,  Mjachkow),  Gulf 
of  Ussuri,  near  Vladivostok  (No.  13800  coll.,  Paltschewsky),  Amur 
River  at  Kalgho  (No.  2363a  coll.,  SchrenkV  Hakodate  (No.  2368 
coll.,  Maximovicz).  This  species  differs  from  P.  pungitiiis  only  in 
having  the  sides  of  the  body  mailed;  but  the  more  recently  described 
P.  sbiensis  7/j08snes8ensh/i  from  Kamchatka  with  very  reduced  lateral 
armature  connects  P.  sinensis  with  P,  pungititis.  More  abundant 
material  would  permit  us,  I  think,  to  accept  P.  sinensis  as  a  mailed 
variety  of  P.  pxingitim.  The  form  of  the  lateral  processes  of  the 
pubic  bone  is  subject  to  much  variation  even  in  specimens  from  the 
same  locality.  The  length  of  the  dorsal  and  ventral  spines  depends  on 
the  age  of  the  individual;  in  adults,  spines  are  shorter  while  in  young 
ones  they  are  longer  (see  table). 


«Mem.  Acad.  Sci.  Petersburg,  LX,  1889,  p.  293. 

^'F.  Day,  Fishes  of  Great  Britain  and  Ireland,  1,  1880-84,  p.  245,  pi.  Lxvin,  1 
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PYGOSTEUS  SINENSIS  STENURUS  (Kessler). 

Gaaterosteus  stenurus  Kesslek  in  Przewalski,  Mongolia,  and  the  land  of  Tanguts, 
1876,  Fishes,  p.  6,  pi.  in.  fig.  6  (Dalai-nor,  43°  N.). 

We  have  specimens  from  Lake  Dalai-nor  in  E.  Mongolia  (No.  2471 
type-specimens)  which  diflfer  from  P.  sinensis  in  having  a  more  slender 
body.  The  depth  of  the  body  is  contained  6  times  in  the  total  length 
without  caudal,  while  in  sinensis  5-5^.  The  lateral  armature  is  usually 
but  little  developed,  the  shields  being  small. 

PYGOSTEUS  SINENSIS  WOSSNESSENSKYI   (Kessler). 

Gastefosteua  wosmessenskyi  Kessler,  in  Przewalski;  Mongolia,  and  the  land  of  Tan- 
guts,  1876,  p.  9  (west  coast  of  Kamchatka;  Nos.  2377-8). 

We  have  specimens  from  Kamchatka  (No.  2377-8  coll.,  Wossness- 
ensky).  The  lateral  armature  is  much  less  developed,  even  in  the 
anterior  part  of  body  frequently  wanting.     Length  to  90  mm. 


Name  and  locality. 


C  3 


Pygo^ewt  pungiliw. 


Onega  L.  (N.  Russia) . 
Hakodate  . 


Aian  (Sea  of  Okhotsk) . 
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P.  sinensis. 

Khanka  L.  (Amur  R.). 
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SnngariR 
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The  following  is  a  synopsis  of   the  known   Pjurasiatic  species  of 
J)/go8teys: 
a.  Caudal  peduncle  laterally  with  a  well  developed  keel. 

h.  Anterior  part  of  body  naked,  without  bony  plates.                        — 
c  Lateral  [exterior,  upper]  processes  of  the  pubic  bone  well  developed,  ventral 
spine  long,  li-3  in  head;  dorsal  spines  high.    Circumpolar P.  yungUius. 
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cc.  Lateral  processes  of  the  pubic  bone  almost  wanting,  ventral  spine  short, 
5-7 J  in  head;  dorsal  spines  very  low.     Sakhalin,  N.  Japan. . ,     P.  tijmeruu. 
hb.  Anterior  part  of  body  with  vertical  bony  plates. 

d.  Plates  well  developed,  depth  of  body  4J-5J  in  total  length  (without  caudal). 

Amur,  Vladivostok,  Japan,  Korea,  China  (Yang-t8e-kiang?)...P.  svfienmK 

dd.  Plates  less  developed,  depth  of  body  6  in  total  length  (without  caudal). 

Dalai-nor  Lake  in  E.  Mongolia P.  sinensut  sltnurut. 

ddd.  Plates  less  developed,  sometimes  on  the  anterior  part  of  the  body  inter- 
rupted or  wanting.     Kamchatka P.  sinengis  rvosmessenskyi. 

aa.  Caudal  peduncle  smooth,  laterally  without  keel. 

e.  Anterior  part  of  body  naked.     France,  England P.  Lvevis. 

ee.  Anterior  part  of  body  more  or  less  protected  with  vertical  bony  plates. 
Many  varieties  in  Black,  Caspian,  and  Aral  seas P.  plqiygagter.o 

«  Gmterostma  platygaster  Kessler,  Bull.  Soc.  Nat.  Moscou^  XXXII,  1859,  Pt.  2,  p. 
202  (Odessa,  mouth  of  Dniei>er. ) 
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NOTES  ON  MAMMAIaS  OF  THE  KANKAKEE  VALLEY. 


By  Walter  L.  IIahn, 

Fellow  in  Zoology,  Indiana  University,  Bloomington,  Indiana. 


During  the  month  of  August,  1905,  the  writer  was  engaged  in  field 
work  for  the  United  States  National  Museum  in  the  Kankakee  basin 
in  northwestern  Indiana.  Most  of  the  time  was  spent  in  trapping 
small  mammals  and  the  results  of  this  collecting,  together  with  the 
information  obtained  from  trappers  and  other  residents  of  the  region, 
are  embodied  in  the  present  paper. 

The  region  is  one  of  considerable  interest  to  the  naturalist.  In  a 
general  way  it  marks  the  eastern  limit  of  several  species  of  mammals 
^which  are  characteristic  of  the  prairies,  and  in  zonal  position  it  is  also 
intermediate,  having  elements  of  both  the  Transition  and  Upper 
Austral  life  zones.  The  large  areas  of  almost  impenetrable  swamp 
have  furnished  retreats  for  many  of  the  larger  animals  so  that  some 
of  them  have  survived  here  longer  than  in  most  other  localities  in 
Indiana  or  the  adjoining  States.  At  the  present  time,  however,  the 
land  is  being  drained  and  reduced  to  cultivation  and  the  effect  of 
such  extensive  changes  as  are  being  caused  by  these  processes  afford 
opportunities  for  a  closer  study  of  problems  in  local  adaptation  than 
the  writer  was  able  to  make  in  the  limited  time  at  his  disposal. 

According  to  the  official  report  of  a  survey  made  in  1882,  the 
reclaimable  swamp  land  of  the  Kankakee  Valley  in  Indiana  at  that 
time  comprised  an  area  of  500,000  acres.  A  part  of  this  was  perma- 
nently under  water,  while  the  remainder  was  flooded  only  during 
periods  of  heavy  rainfall.  Most  of  the  area  was  covered  with  a  dense 
growth  of  coarse  marsh  grass  and  reeds  and  was  treeless,  but  a  heavy 
growth  of  timber  of  varying  width  lined  the  banks  of  the  river.  Low 
sand  hills,  rising  above  the  level  of  the  marsh,  formed  islands,  which 
were  generally  wooded  and  which  afforded  homes  for  nonaquatic 
plants  and  animals. 

Since  1882  much  of  the  land  has  been  drained.  English  Lake, 
represented  on  maps  still  in  general  use  as  the  largest  lake  in  the 
State,  no  longer  exists.  Beaver  Lake,  a  large  body  of  water  in  New- 
ton County,  has  been  drained  and  its  former  site  is  now  under  culti- 
vation.    At  other  localities  also  marshes  have  been  drained  and,  it 
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may  be  said,  that  places  permanently  under  water  twenty-five  years 
ago  are  now  marshes  utilized  for  grazing  during  the  dry  season, 
while  the  marshes  of  that  period  have  become  cultivated  fields. 

Such  important  physical  changes  necessarily  have  a  marked  effect 
upon  the  fauna  and  flora  of  the  region.  Aquatic  plants  and  animals 
are  being  reduced  in  number  and  restricted  in  habitat  while  such 
nonaquatic  species  as  are  not  held  in  check  by  man  are  increasing  in 
numbers  and  extending  their  range.  The  influence  of  recent  hydro- 
graphic  changes  is  seen  in  the  local  distribution  of  certain  species  of 
mammals  which  are  absent  from  some  localities  now  well  adapted  for 
their  habitat,  although  abundant  not  many  miles  away.  This  is 
especially  true  of  some  of  the  members  of  the  squirrel  family,  as  not^d 
later. 

Trapping  was  carried  on  at  three  localities,  which  are  as  foUow^s: 
A  place  known  as  Bluegrass  Landing,  lying  about  6  miles  west  of 
the  village  of  Roselawn  in  Newton  County;  Mountayr,  a  village  15 
miles  southwest  of  the  first  place  and  in  the  same  county;  the  Koehler 
farm,  6  miles  southeast  of  Hebron  and  2  miles  from  Aylesworth 
switch  on  the  Pittsburgh,  Cincinnati,  Chicago  and  St.  Louis  Railway 
in  Porter  County.  The  first  and  last  named  places  are  on  the  banks 
of  the  Kankakee  River,  and  are  '' islands"  or  sand  hills  which  rise 
above  the  level  of  the  marsh  and  are  not  subject  to  overflow.  Collec- 
tions were  made  at  each  place,  both  on  the  ^'island"  itself  and  in  the 
surrounding  swamps  on  both  sides  of  the  river.  Mountayr  is  situ- 
ated near  the  border  of  the  prairies,  such  as  are  found  throughout 
much  of  northern  Indiana  and  Illinois,  but  there  are  marshes  of  small 
area  at  this  place  also. 

SYSTEMATIC  LIST  OF  SPECIES. 

DIDELPHIS  VIRGINIANA  Kerr. 

OP088X7K. 

The  opossum  is  fairly  common,  though  less  abundant  than  at  some 
places  in  the  southern  part  of  the  State. 

ODOCOILEUS  VIRGINIANUS  (Boddaert). 
*   VIEOIKIA  DEER. 

Deer  are  said  to  have  survived  in  this  region  as  late  as  1891.*  It 
is  not  probable  that  any  now  exist  here  in  the  wild  state. 

SCIURUS  CAROLINENSIS  LEUCOTIS  (Qapper). 
KORTHEBH  GRAY  SQUIRREL. 
Sciurns  caroUnensis  hypophseus  Mbrriam,  Science,  VIII,  1886,  p.  351. 

The  Sviurus  carolinerufi^  hypoph^iis  of  Merriam  is  characterized 
chiefly  by  tlie  dark  color  of  the  underparts,  and,  so  far  as  I  am  aware, 

o  Butler,  Proc.  Ind.  Acad.  Sci.,  1894,  p.  83. 
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there  are  no  good  cranial  or  anatomical  characters  by  which  it  can 
be  distinguished  from  S,  c,  leucotis.  At  Aylesworth  I  obtained  fairly 
typical  leucotis,  and  also  one  specimen  which  closely  resembles  the 
type  of  hypophssus.  Besides  these  specimens  there  were  others, 
illustrating  various  degrees  of  melanism.  In  one  the  back  is  essen- 
tially the  same  as  in  normal  gray  squirrels,  but  the  underparts  are 
somewhat  darker,  while  others  are  darker  both  on  the  back  and  the 
underparts,  and  a  few  are  almost  entirely  black,  the  gray  annulations 
of  the  hair  being  scarcely  noticeable.  The  series  is  not  large  enough 
to  show  complete  intergradation,  but  it  indicates  that  leucotis  prob- 
ably does  intergrade  with  the  black  squirrels  through  '^Jiypophseus,^^ 
If  the  latter  form  were  valid  it  would  be  an  instance  of  two  closely 
related  subspecies  living  at  the  same  locality,  and  the  improbability 
of  this  is  another  reason  for  regarding  Ttypophseus  as  a  synonym  of 
leucotis. 

In  the  Kankakee  Valley  the  gray  squirrel  is  found  chiefly  in  the 
more  densely  wooded  swamps.  At  Mountayr  it  is  unknown,  and  at 
Bluegrass  Landing  it  is  rare,  but  in  the  swamps  south  of  Aylesworth 
it  is  very  abundant  on  both  sides  of  the  river.  Measurements  of 
specimens  collected  at  this  locality  are  as  follows:  Average  cranial 
measurements  of  4  adults.  Cat.  Nos.  141716,  141718,  141719,  141722, 
U.S.N.M.  (2  males  and  2  females).  Basilar  length,  46  mm.;  pala- 
tilar  length,  26.4;  zygomatic  breadth,  33;  palatal  breadth  (measured 
from  inner  side  of  anterior  premolars),  8.2;  greatest  height  of  cra- 
nium above  palate,  20;  length  of  audital  bullae,  11.1.  Skin  meas- 
urements (average  of  4  males.  Cat.  Nos.  141716,  141718,  141720, 
141721,  U.S.N.M.,  and  3  females.  Cat.  Nos.  141717,  141719,  141722, 
U.S.N.M.),  total  length,  470  mm.;  tail,  220;  hind  foot,  61. 

SCIURUS  NIGER  RUFIVENTER  E.  Geoffroy. 
FOX  8QTJI&SEL. 

The  fox  squirrel  is  common  at  each  of  the  places  visited,  and  is 
found  both  in.  the  swamps  and  in  the  groves  on  the  higher  ground. 
Albinos  are  sometimes  taken  in  this  region.  Average  cranial  meas- 
urements of  4  specimens,  Cat  Nos.  141712-141715,  U.S.N.M.,  from 
Aylesworth  are  as  follows:  Basilar  length,  50.6  mm.;  palatilar  length, 
28.6;  zygomatic  breadth,  36.6;  palatal  breadth  measured  from  inner 
side  of  anterior  premolar,  8.2;  greatest  height  of  cranium  above  pal- 
ate, 20.5;  length  of  audital  bullae,  10.8.  Average  skin  measurements 
of  the  same  specimens:  Total  length,  545  mm.;  tail,  247;  hind  foot, 
63.6. 
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SCIURUS  HUDSONICUS  LOQUAX  Bangs. 
RES  8QUIBRSL,  OHIOKABEE. 

The  red  squirrel  appears  to  avoid  the  swamps  and  is  found  only  in 
restricted  portions  of  the  Kankakee  Valley.  At  Roselawn  and 
Mountayr  it  does  not  occur.  I  obtained  one  specimen  near  Ayles- 
worth,  and  it  is  said  to  live  in  large  numbers  about  the  village  of  Boone 
Grove.     It  has  also  been  taken  at  Laporte. 

TAMIAS  STRIATUS  (Liniueus). 
OEIPMUmL. 

The  chipmunk  of  this  region  seems  to  be  the  southern  form,  typical 
striatus.  Apparently  it  does  not  occur  at  Bluegrass  Landing,  but  it 
is  abundant  about  Mountayr  and  occurs  in  fewer  numbers  at  Ayles- 
worth.     It  has  also  been  taken  at  Laporte. 

CITELLUS  FRANKLINI  (Sabine). 
ORAT  GSOTJITD  BQUIRBEL. 

This  animal  is  locally  known  as  the  prairie  squirrel.  I  obtained 
three  specimens  at  Mountayr,  where  I  found  a  colony  living  in  a 
field  of  oats,  to  which  they  did  not  seem  to  be  doing  any  damage.  I 
could  not  learn  of  any  other  colonies  in  that  vicinity,  although  it  has 
been  reported  from  Benton,  Jasper,  White,  and  Porter  counties. 
Mr.  W.  S.  Blatchley  reports  digging  one  out  of  a  mound  near  Boone 
Grove  on  October  6,  at  which  date  it  had  already  begun  to  hibernate. 

CITELLUS  TRIDECEMLINEATUS  (MitchUl). 
*THnLTEEK-LIKED  OSOTJITD  SaUIRREL. 

I  noticed  the  burrows  of  the  thirteen-lined  ground  squirrel  in  rail- 
way embankments  at  a  number  of  places  where  I  did  not  do  any 
collecting,  and  it  is  probable  that  it  has  extended  its  range,  locally,  at 
least,  b}^  following  these  embankments  through  the  marshes.  This 
is  another  species  which  does  not  occur  at  Bluegrass  Landing. 

MARMOTA  MONAX  (Linnaeus). 
WOOSOETTOK. 

Woodchucks  are  ver}^  abundant,  and  seem  to  inhabit  every  sand 
hill  and  elevated  point  throughout  the  region.  Porter  County  pays  a 
bounty  of  10  cents  for  each  animal  killed  and  a  statement  furnished 
me  by  the  county  treasurer  shows  that  an  average  of  about  1,400 
woodchucks  a  year  have  been  killed  for  the  five  years  ending  with 
1905,  at  a  total  cost  to  the  county  of  $700.  Apparently  the  bounty 
has  not  caused  any  appreciable  diminution  in  numbers.^^8 

I  obtained  a  woodchuck  which  had  been  ''treed"  by  dogs  in  a 
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sassafras  bush,  and  an  examination  showed  that  its  stomacli  was 
gorged  with  sassafras  leaves.  So  far  as  I  know  it  is  not  a  usual  habit 
for  these  animals  to  obtain  their  food  from  trees. 

SCIUROPTERUS  VOLANS  (Linnaus). 
FLTDTG  SaUIBREL. 

The  flying  squirrel  is  known  to  occur  in  the  Kankakee  Valley, 
although  I  did  not  obtain  any  specimens. 

MUS  MUSCULUS  Linnaeus. 
HOITBE  XOirsS. 

Lives  in  the  fields  as  well  as  in  buildings. 

MUS  NORVEGICUS  Erxleben. 
HOirsS  RAT. 

Abundant  about  houses  and  farm  buildings. 

PEROMYSClis  LEUCOPUS  NOVEBORACENSIS  (Fischer). 
WHTTS-FOOTEl)  KOITSE. 

This  species  is  abundant  everywhere,  being  found  in  small  numbers 
at  places  in  the  swamps  where  all  the  land  within  the  radius  of  1  mile 
is  submerged  for  weeks  at  a  time.  I  do  not  know  how  it  exists  at 
such  times  unless  it  lives  on  the  supplies  which  squirrels  have  stored 
away  in  the  trees.  No  doubt  many  individuals  perish  in  the  floods. 
In  these  wooded  swamps  the  white-footed  mouse  is  not  as  exclusively 
nocturnal  as  it  is  supposed  to  be  elsewhere. 

PBROMYSCUS  MICHIQANENSIS  (Audubon  and  Bachman). 
MIOHIOAIT  WHITE-FOOTED  XOITBE. 

I  took  this  species  only  at  Mountayr,  where  it  was  found  in  the 
bluegrass  by  the  roadside  and  in  the  dryer  pastures.  I  have  never 
known  the  species  to  live  in  either  swamps  or  woods. 

MICROTUS  PENNSYLVANICUS  (Ord). 
MEADOW  K0U8E. 

Lake  the  white-footed  mouse,  this  species  is  foimd  in  places  which 
are  submerged  during  the  winter  and  spring  months.  Since  it  does 
not  climb  trees  nor  live  in  the  woods  I  am  unable  to  see  how  it  escapes 
drowning.  I  did  not  find  it  in  places  remote  from  higher  ground,  as 
was  the  case  with  the  former  species,  but  at  one  place  where  a  low 
hill  covered  with  bluegrass  was  bordered  by  a  marsh  overgrown  with 
coarse,  high  marsh  grass,  I  trapped  both  on  the  hill  and  in  the  marsh 
for  several  days.  On  the  hill  I  did  not  get  a  single  meadow  mouse, 
while  in  the  marsh  I  got  five  and  saw  many  runways.  It  is  possible 
that  they  retreat  to  the  hill  in  times  of  flood,  and  then,  finding  the 
marsh  grass  better  suited  to  their  taste,  go  back  to  it  in  the  simimer. 
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MICROTUS  AUSTERUS  (Le  Conte). 
PBAI&IE  KXADOW  HOUSE. 

I  (lid  not  take  this  sj)ecies,  but  specimens  collected  by  Mr.  C.  M. 
Barber  at  Laporte  are  in  the  collections  of  the  Field  Columbian 
Museum  in  Chicago." 

FIBER  ZIBETHICUS  (Linnseus). 
KUSKRAT. 

The  muskrat  was  formerly  extremely  abundant  in  this  region. 
Rev.  T.  H.  Ball  ^  says  that  during  the  period  from  1834  to  1884  from 
iO,000  to  40,000  muskrats  were  trapped  annually  in  Lake  County 
alone.  Since  the  work  of  draining  the  land  has  begun,  the  area  suited 
to  the  habitat  of  these  animals  has  diminished  and  consequently  the 
number  of  the  animals  themselves  is  diminishing.  However,  they 
are  still  abundant  and  form  an  important  source  of  revenue  to  many 
of  the  inhabitants.  One  trapper  told  me  that  he  secured  from  700 
to  1,200  skins  annually.  Another  man  trapped  300  muskrats  within 
a  month  during  the  autumn  of  1904. 

SYNAPTOMYS  COOPERI  STONEI  (Rhoads). 
STONE  LEIOOKG  KOUSS. 

The  genus  Synaptomys  has  received  considerable  attention  from 
manmialogists  in  recent  years,  but  there  is  still  lack  of  agreement 
concerning  the  status  of  some  of  the  forms.  Without  attempting  to 
settle  all  the  points  at  issue,  the  facts,  in  so  far  as  they  relate  to  the 
identity  of  the  Indiana  form,  are  as  follows:  Synaptomys  cooperi  was 
described  by  Baird  in  1857  from  a  specimen  supposed  to  have  come 
from  northern  New  Jersey,  the  exact  locality  being  unknown.  In 
1893  Rhoads  ^  described  Synaptomys  stonei  from  May's  Landing, 
Atlantic  County,  New  Jersey.  In  1896  Merriam  ^  revised  the  genus, 
decribing  Synaptomys  helaletes  from  the  Dismal  Swamp,  Virginia, 
and  S,  h.  gossi  from  Neosho  Falls,  Kansas,  and  placing  S.  stonei  in 
synonomy  with  S.  cooperi.  In  1897  Rhoads*  again  discussed  the 
status  of  these  forms,  recognizing  stonei  as  a  subspecies  of  cooperij 
and  making  helaletes  a  synonym  of  the  former. 

The  following  characters  are  said  to  distinguish  stonei  from  typical 
cooperi:  *' Larger   with  much   larger   and   more   massive   skull  and 

o  Special  effort  was  made  to  secure  specimens  of  the  red-backed  mouse,  Evotomys, 
but  without  success.  It  may  occur  in  tlie  Kankakee  Valley,  but  it  seems  to  be  rare 
everywhere  in  Indiana. 

6  History  of  Lake  County  and  the  Ball  Family,  p.  181. 

cAmer.  Xat.,  XVII,  p.  63.  C^r\nin]o 

dProc.  Biol.  Soc.  Washington,  X,  pp.  5^4.  D.g.zedby^OOgLC 

«Proc.  Acad.  Nat.  Sci.  Phila.,  1897,  p.  305. 
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broader  rostrum  and  incisors;  colors  darker,  especially  on  the  under- 
side, which  is  more  plumbeous  or  slaty  (less  hoary)."  The  average 
measurements  of  nine  adults  are:  *' Total  length,  125  mm.;  tail 
vertebrsB,  20;  hind  foot,  20;  greatest  length  of  skull,  27.8.'' 

I  have  seen  no  specimens  of  typical  Synaptomys  cooperi,  excepting 
the  skull  of  the  type,  nor  have  I  seen  specimens  of  S,  c.  stonei  from 
near  the  type  locality.  However,  a  comparison  of  skulls  from 
Indiana  w^th  the  type  of  cooperi  and  with  the  type  of  gossi  shows 
that  they  do  not  closely  resemble  either  one,  and  that  they  differ 
from  the  former  to  about  the  same  degree  and  in  the  same  manner 
as  given  by  Rhoads  for  stonei.  The  latter  name  being  older  than 
JielaUtes,  it  is  here  adopted  for  the  form  of  lemming  mouse  from  the 
Kankakee  Valley,  the  status  of  the  Dismal  Swamp  form  being  left 
an  open  question. 

The  skin  of  an  adult  male  from  Aylesworth  measured  as  follows: 
Total  length,  123  mm.;  tail  vertebrae,  18;  hind  foot  18.  Average  of 
two  skulls.  Cat.  Nos.  141741, 141767,  U.S.N.M.,  from  Bluegrass  Land- 
ing and  Aylesworth:  Greatest  length,  28  mm.;  palatilar  length,  12.7; 
upper  molar  series,  7;  width  of  rostrum,  5;  greatest  length  of  man- 
dible, 16.2.  Same  measurements,  in  order  for  the  type  of  Synaptomys 
gossi:  30;  14;  7;  5.5;  16.5.  Same  for  the  type  of  S.  cooperi  (the 
greatest  length  not  being  obtainable).    12;  6.5;  4;  15. 

In  the  Atlantic  Coast  States  Synaptomys  is  always  found  associated 
with  sphagnum  bogs  and  marshes.  In  Indiana  it  has  been  found 
only  in  dry,  grassy  fields.  The  two  I  obtained  in  the  Kankakee  region 
were  both  taken  in  dense  bluegrass  by  the  side  of  the  road,  and  it 
did  not  seem  to  live  in  the  marshy  places  where  Microtus  penn- 
sylvanicus  was  most  abundant. 

GEOMYS  BURSARIUS  (Shaw). 
POCKET  GOPHXB. 

The  pocket  gopher  is  known  to  occur  in  Newton  (-ounty,  but  it  is 
rare,  and  I  did  not  obtain  any  specimens. 

ZAPUS  HUDSONIUS  (Zimmerman). 

jrrMpnro  kottbe. 

The  only  representative  of  this  species  that  I  obtained  was  taken 
from  the  stomach  of  a  bull  snake,  Pituophis  sayi  (Schlegcl). 

ERETHIZON  DORSATUM  (Linnaus). 
porottphte. 

I  did  not  hear  of  this  species,  but  there  is  a  pair  of  porcupines  in 
the  State  museum  in  Indianapolis,  which  were  taken  in  Laporte 
County  a  few  years  ago.  o,.t,zed.yGoogle 
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LEPU8  PLORIDANUS  MEARN8I  (AUen). 
P&AIRIE  COTTOHTAIL. 

The  rabbit  occurring  here  seems  to  be  the  western  form  of  the  com- 
mon cottontail.  This  is  to  be  expected,  since  it  has  been  reporter! 
from  central  New  York. 

VULPES  FULVUS  (Dcsmarest). 
BED  FOX.<i 

The  red  fox  is  not  common  in  the  marshes,  though  occasionally 
taken  there.  At  Mountayr  they  were  very  abundant  and  trouble- 
some. One  farmer  told  me  that  he  had  had  150  chickens  killed  by 
them  during  the  spring  and  summer  of  1905.  He  dug  up  some  of 
the  chickens  they  had  buried  and  poisoned  them  and  afterwards 
found  the  carcasses  of  four  foxes  which  had  been  poisoned  and  he 
believed  others  were  killed  which  he  did  not  find^ 

CANIS  OCCIDENTALIS  (Richardson). 
TDCBEB  WOLF. 

The  timber  wolf  is  said  to  live  in  the  Kinkakee  swamps  in  small 
numbers.  Reports  are  conflicting,  however,  and  the  following  species 
may  be  the  only  wolf  surviving  in  that  region  at  the  present  time. 
The  proper  specific  name  for  the  timber  wolf  of  this  region  is  also  a 
matter  of  uncertainty. 

CANIS  LATRANS  Say. 
COYOTE;  PBAIBIS  WOLF. 

There  is  no  doubt  that  the  coyote  has  increased  in  numbers  and 
extended  its  range  in  northern  Indiana  during  the  past  ten  years. 
One  reason  for  this  is  doubtless  the  fencing  of  the  swamps  for  cattle 
ranges,  which  has  made  hunting  on  horseback  impracticable.  It 
may  be  also  that  the  race  has  become  better  adapted  to  the  presence  of 
man  by  becoming  more  wary  or  by  modifying  its  habits  in  some  way. 
In  a  letter  to  the  writer,  Hon.  L.  Darrow  of  Laporte,  says  that  he  has 
seen  as  many  as  20  prairie  wolves  in  a  pack  on  one  occasion  and  at 
another  time  8.  Mr.  C.  W.  Bussel,  of  McCoysburg,  Jasper  County, 
also  writes  that  they  congregate  in  large  numbers  during  the  mating 
season,  which  is  in  February.  Mr.  Bussel  killed  10  of  these  animals 
during  the  winter  of  1903-4,  and  other  hunters  also  killed  a  number 
in  the  same  vicinity.  He  further  says  that  they  live  in  burrows  which 
they  dig  in  the  knolls  on  the  prairie;  that  from  5  to  11  young  are  bom 
to  each  female  between  the  1st  and  15th  of  April;  that  these  w^olves 

o  The  newspapers  occasionally  contain  stories  of  "wild  cats"  being  seen  in  this 
region  and  it  is  possible  that  the  Canada  lynx  or  the  red  lynx  still  exkts  ini^e  awampe, 
Jlowever,  th^  reports  are  too  vague  to  credit.  ^i^'^^^  ^^ 
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generally  avoid  timber,  although  the  young  are  sometimes  brought 
forth  in  hollow  logs  instead  of  burrows,  and  that  the}- frequently 
change  the  location  of  their  dens,  especially  if  they  are  approached 
by  man  or  dog,  so  that  it  is  almost  impossible  to  find  them  and  dig 
them  out. 

Two  specimens.  Cat.  Nos.  V^VsV  a^^d  V»Vin5*j  U.S.N.M.,  taken  by 
Mr.  Bussel  at  McCoysburg  in  May,  1906,  and  sent  to  the  U.  S.  National 
Museum,  had  the  following  measurements:  Adult  male — total  length, 
1,095  mm.;  tail  vertebra^,  165;  hind  foot,  195;  height  at  shoulder,  560; 
ear,  105.  Adult  female,  measurements  in  the  same  order — 1,040; 
130;  500;  110. 

LUTRA  CANADENSIS  (Schreber). 
OTTER. 

Otter  are  becoming  verj-  scarce,  but  a  few  are  still  taken  every 
winter. 

MEPHITIS  MESOMELAS  AVIA  (Bangs). 
ILLINOIS  SKUNK. 

Skunks  are  common  in  this  region,  but  I  did  not  sc»cure  any  speci- 
mens. They  probably  belong  to  this  species,  althougli  it  is  possible 
that  the  eastern  skunk,  M.  jmtida  (Boitard),  also  occurs. 

TAXIDEA  TAXUS   (Schreber). 
BADOEB. 

Reported  from  Newton  **  and  other  counties  in  northern  Indiana  as 
rare.  I  obtained  no  definite  records  of  its  occurrence  while  in  the 
region. 

LUTREOLA  VISON  (Schreber). 
MINK. 

The  mink  is  abundant  in  the  wooded  swamps  along  the  river. 

PUTORIUS  NOVEBORACENCIS  Emmons. 
NEW  YORK  WEASEL. 

Weasels  are  abundant  at  most  points  in  the  Kankakee  A  alley  and 
are  trapped  for  fur,  although  their  skins  are  not  very  valuable. 

PROCYON  LOTOR  (Linnaeus). 
RACCOON. 

Abundant.     Many  are  trapped  for  fur  each  year. 
"^                                 «  Butler,  Proc.  Tnd.  Acad.  Sci.,  1894,  p.  84. 9'^^^^^  bTGOOglC 
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BLARINA  BREVICAUDA  (Say). 
8H0BT-TAILED  8HEEW. 

The  sliort-tailed  shrew  is  common  everj'where  except  in  the  lower 
marshes.  It  is  especially  abundant  at  Bluegrass  Landing,  both  in 
the  woods  and  fields." 

SCALOPUS  ACQUATICUS  (Linnaeus). 
VOLE. 

I  saw  the  work  of  moles  about  Bluegrass  Landing  and  heard  of 
then*  occurrence  there,  but  did  not  obtain  any  specimens.  It  does 
not  live  in  the  swamps  and  is  not  common  anywhere  in  the  vicinity 
of  the  river. 

LASIURUS  CINEREUS  (Beauvois). 
HOABT  BAT. 

There  is  a  specimen  of  the  hoary  bat  from  Lake  County  in  the  State 
museum  in  Indianapolis. 

LASIONYCTERIS  NOCTIVAGANS  (Le  Contc). 
SILVEBT-HAIBED  BAT. 

Reported  by  Butler  and  Evermann  ^  from  Laportc  County. 

Other  species  of  bats  occur  in  this  region,  but  I  was  unable  to 
obtain  definite  records.  I  saw  bats  flying  frequently  and  was  sho^Ti 
where  a  colony  had  formerly  occupied  a  hole  in  some  old  piling  in 
the  river  at  Bluegrass  Landing.  None  was  there  at  the  time  of  my 
visit,  but  judging  from  the  description  they  were  probably  the  large 
brown  bat,  Vespertilio  fascus. 

a  I  made  an  effort  to  get  shrews  of  the  genus  Sorex  but  without  success.  One  or 
more  species  of  this  genus  certainly  occurs  in  the  Kankakee  Valley  but  probably  is 
not  abundant. 

b  Proc.  Ind.  Acad.  Sci.,  1893,  p.  134. 
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A  NEW  SAI.AMANDER  FROM  NICARAGUA. 


By  Leonhard  Stejneger, 

Curator,  LHiision  of  Reptiles  and  Batrachians,  U.  S.  National  Museum. 


In  a  small  collection  recently  received  from  Dr.  W.  F.  Thornton, 
Bluefields,  Nicaragua,  there  is  a  very  interesting  new  salamander, 
which  it  is  desirable  to  place  on  record. 

SPELERPES  COLLARIS,  new  species. 

Diagnosis, — Limbs  and  digits  well  developed,  the  latter  extensively 
webbed,  with  the  tips  free;  19  costal  grooves;  palatine  teeth  extend- 
ing exteriorly  beyond  choanse,  separated  from  parasphenoid  teeth; 
snout  truncate;  body  elongate,  distance  from  snout  to  vent  five  times 
the  distance  to  gulajr  fold. 

Habitat  — Nicaragua. 

Type,— C&t.  No.  37350,  U.S.N.M.  Topaz  mine,  ^'90  miles  NW.  of 
Bluefields,  and  50  miles  back  in  direct  line  from  the  coast ;"  elevation 
400  feet. 

Description  of  type  specimen, — Palatine  teeth  in  two  slightly  arched 
series  extending  outward  beyond  the  choana?  and  separated  from 
the  parasphenoid  teeth  by  a  narrow  interval;  parasphenoid  teeth 
in  two  narrow  and  exceedingly  long  patches,  which  are  confluent 
anteriorly,  but  well  separated  behind;  head  depressed,  loilg  and 
rather  narrow;  snout  projecting,  nearly  truncate  anteriorly,  the 
labial  protuberances  below  the  nostrils  strongly  developed;  body 
elongate,  the  distance  from  tip  of  snout  to  anterior  end  of  vent  meas- 
uring fully  five  times  the  distance  from  the  same  point  to  the  gular 
fold;  limbs  rather  short;  fingers  and  toes  short,  extensively  webbed, 
but  with  the  tips  free;  (tail  missing);  skin  smooth  on  top  of  head, 
finely  granulated  on  the  body;  a  distinct  gular  fold;  19  costal  grooves, , 
including  the  one  in  the  axilla;  vent  a  simple  longitudinal  slit.  Color 
(in  alcohol),  uniform  plumbeous,  the  body  color  being  a  mixture  of 
minute  black  specks  dusted  over  a  pale  ground;  edge  of  gular  fold 

and  a  semilunar  mark  around  the  insertion  of  the  legs,  as  well  as  a  spot 
— _ QOQlt-- 
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in  the  bend  of  the  elbow  and  of  the  knee,  pale;  the  side  of  the  head 
shows  indications  of  being  pale  with  a  large  dark  preocular  spot  and 
a  narrow  black  postocular  streak. 

Diniennons. 

mm. 

Tip  of  snout  to  gular  fold 13 

Tip  of  snout  to  vent 70 

Axilla  to  groin 45 

Width  of  head 8 

Fore  leg lO 

Hind  leg 12 

Remarks. — This  species  is  probably  nearest  related  to  Spelerpe^ 
(Oedipus)  parvipes  Peters,  from  Colombia,  but  the  latter  differs  ia 
many  important  particulars,  being  described  as  having  only  17  costal 
grooves,  a  single  patch  of  parasphenoid  teeth  and  "fingers  and  toes 
little  developed,  united/' 

There  are  two  other  Central  American  salamanders  having  19  costal 
grooves,  but  they  belong  to  different  genera.  One  is  Oedipina  uni- 
formis  Keferstein,  which  has  a  perfectly  worm-like  habitus,  rudi- 
mentary digits  and  a  single  parasphenoid  patch.  The  other  is  Cope's 
Haptoglossa  pressicauday  which  has  the  tongue  adherent  in  front,  while 
in  the  species  here  described  the  tongue  is  typically  boletoid. 
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EIGHTEEN  NEW  SPECIES  AND  ONE  NEW  GENUS  OF  BIRDS 
FROM  EASTERN  ASIA  AND  THE  AI.EUTIAN  ISIANDS. 


By  Austin  H.  Clark, 

Of  the  United  Stalest  Bureau  of  Fisheries. 


This  paper  is  based  mainly  on  a  collection  of  birds  made  by  the 
late  Mr.  P.  L.  Jouy  during  a  residence  of  over  three  years  in  Korea. 
It  contains  554  excellent  skins,  mainly  from  Fusan,  Chemulpo,  Seoul, 
and  Tsushima,  with  a  few  from  Gensan,  and  is  much  the  most 
important  collection  ever  made  in  that  country.  Many  of  the  spe- 
cies were  not  known  from  Korea  at  the  time  the  collection  was  made, 
but  most  of  these  have  since  been  recorded.  There  are  a  few  which, 
although  commonly  supposed  to  be  accidental  in  Korea,  are  repre- 
sented by  a  considerable  series,  showing  them  to  be  of  regular  occur- 
rence, at  least  during  the  migrations.  Mr.  Jouy  was  engaged  in 
working  up  the  collection  at  the  time  of  his  death,  on  March  22,  1894; 
but  aside  from  notices  of  a  few  species  in  Dr.  Leonhard  Stejnoger's 
articles  on  the  avifauna  of  Japan,  nothing  has  ever  been  published 
in  regard  to  it. 

In  the  preparation  of  a  paper  on  the  ornithological  results  of  the 
recent  cruise  of  the  United  States  Fisheries  steamer  Albatross  in  the 
north  and  northwest  Pacific  and  the  Japanese  seas,  I  have  courte- 
ously been  permitted  to  make  use  of  this  collection,  which  is  most 
interesting  in  bringing  out  the  relationship  of  the  avifauna  of  Japan 
to  that  of  Korea. 

TISAo  Clark,  new  genus. 

Medium  sized,  semiterrestrial  finches  with  the  bill  rather  large, 
moderately  stout,  and  conical. 

Bill  about  half  length  of  head,  conical,  the  depth  at  base  greater 
than  its  width  at  the  same  point,  the  distance  from  nostril  to  tip  of 
maxilla  equaling  the  gonys  in  length,  and  also  equaling  the  distance 
from  inferior  comer  of  mandible  to  base  of  culmen.  Culmen  and 
gonys  nearly  straight,  the  former  slightly  decurved  at  tip;  tomia  of 
the  maxilla  nearly  straight,  with  a  small  notch  near  the  tip;  nasal 


a  Prom  the  Russian  itthi^i  (signifying  bird). 
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grooves  nearly  filled  with  hairy  feathers,  with  rather  strong  bristles 
at  the  base;  culmen  length  of  outer  toe  without  claw,  or  one-half 
length  of  tarsus. 

Wing  about  four  times  as  long  as  tarsus,  rounded,  the  first  four 
primaries  being  about  the  same  length  (the  first  slightly  shorter  than 
the  other  three)  with  the  fifth  somewhat  shorter. 

Tail  equal  to  distance  from  wrist  to  tip  of  tertials,  square  at  the 
tip,  the  central  feathers  only  very  slightly  shorter  than  the  lateral. 

Tarsus  one-quarter  length  of  wing  and  equal  to  the  middle  toe 
with  claw.  Hallux  about  length  of  inner  toe,  with  a  curved  claw  a 
little  less  than  its  own  length. 

Coloration,  in  only  known  species,  slaty  gray,  mottled  on  the  back 
with  black  and  usually  washed  with  brownish,  the  tertials  bordered 
with  brown  and  buff.  Female,  brown  above,  rump  chestnut,  lower 
parts  yellowish  buff  obscurely  streaked  with  brown. 

Tisa  variabilis  (Temminck)"  has  been  placed  by  various  authors  in 
the  genera  Emberiza,  EusTnza,  Zonotrickia.,  Hypocentor,  and  Frin- 
giUaria,  while  Seebohm  *  suggests  that  it  should  be  placed  in  the 
genus  Spizella.  This  bird  shows  a  most  remarkable  superficial 
resemblance  to  PTirygUus  unicolor  (D'Orbigny)  of  western  South 
America  and  to  Junco  vulcani  (Boucard)  of  Costa  Rica.  In  habits  it 
resembles  Junco  or  Zonotrichia. 

Type  of  the  genus, — Emberiza  variabilis  Tenuninck. 

ARDEA  CINEREA  JOUYI  Clark,  new  subspecies. 

TVp^.— Cat.  No.  114429  U.S.N.M.;  male,  Seoul,  Korea,  July  4, 
1883;  P.  L.  Jouy,  collector. 

Three  specimens  of  this  heron  from  Seoul,  and  a  bird  from  the  Tao 
River,  just  west  of  Min-Cheo,  Kansu,  China,  differ  from  five  speci- 
mens from  Europe  in  being  somewhat  lighter  above,  w^ith  the  wing 
coverts  (particularly  tlie  distal  lesser,  the  median,  and  the  greater) 
much  lighter,  almost  ashy  white.  This  character  appears  to  be 
constant  as  it  holds  good  in  all  the  specimens  I  have  been  able  to 
examine.  This  is  interesting  in  furnishing  a  parallel  to  the  light 
eastern  form  of  Grus  gms,  known  as  Orus  grus  lUfordi, 

PHASIANUS  KARPOWI  BUTURLINIc  Clark,  new  subspecies.  ' 

Type.— Ceit.  No.  114627  U.S.N.M.;  male,  Tsushima,  Korean  Straits, 
May  21,  1885;  P.  L.  Jouy,  collector. 

Similar  to  Ph.  Ic,  Tcarpowi  Buturlin  from  Korea,  but  mantle  and 
flanks  paler,  rump  more  grayish,  tail  (central  rectrices)  more  olive  and 
loss  yellowish,  and  less  heavily  barred  toward  the  tip,  and  supercilian' 

o  Temminck,  PI.  Col.,  Ill,  1835,  pi.  dlxxxiii,  fig.  2,  Emheriza  variahilvi. 
b  Birds  Jap.  Emp.,  1890,  p.  1.S9.  Digitized  by  V^OOglC 

<•  For  Mr.  Sergius  A.  Buturlin,  of  WeHonbur^,  Esthonia,  Ruasia,  in  recognition  «fbb 
work  on  the  gonuH  Phasiamts. 
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stripes  broader  and  more  conspicuous,  beginning  on  fore  part  of  crown 
(where  they  are  separated  by  a  tongue  of  dark  green  feathers  from  the 
forehead,  equal  to  them  in  width)  and  extending  to  the  nape.  The 
bill  is  slightly  shorter  with  the  culmen  more  arched  than  in  any  of  the 
seven  specimens  of  Ph.  Jc,  Jcarpowi  before  me. 

This  subspecies  represents  Ph.  Tc.  Tcarpowi  on  the  Tsushima  Islands 
in  the  straits  of  Korea,  where  it  is  common. 

LAGOPUS  JAPONICUS  Clark,  new  species. 

Type. — Cat.  No.  121179  U.S.N.M.;  male,  mountains  of  central 
Hondo,  Japan;  July  7,  1888;  M.  Kikuchi,  collector. 

This  is  a  very  dark  form  of  the  Lagopus  rupestris  group,  in  general 
appearance  being  most  like  L.  ridgwayi  Stejneger.  It  differs  from 
specimens  of  that  species  taken  in  July  in  having  the  vermiculations 
of  the  upper  surface  much  coarser  and  light  buff  in  color  instead  of 
deep  rusty.  On  the  breast,  sides,  and  flanks  this  species  is  even  darker 
than  L.  ridgwayi,  approaching  L.  evermanni  ElUott;  but  what  few 
markings  there  are  are  light  buff  and  much  coarser  than  in  either  of 
these  species. 

LAGOPUS  RUPESTRIS  CHAMBERLAINI  a  Clark,  new  subspecies. 

Typg.— Cat.  No.  131867  U.S.N.M.;  male,  Adak  Island,  Aleutians, 
July,  1893;  C.  H.  Townsend,  collector. 

This  subspecies  is  nearest  to  L.  r.  townsendi  Elliott,  of  Kiska 
Island,  from  which  it  differs  in  its  finer  vermiculations  above,  which 
give  the  bird  a  grayer  appearance,  and  in  having  the  conspicuous 
black  bars  on  the  neck  and  upper  back  of  the  Kiska  bird  reduced  to 
very  narrow  bars  or  vermiculations,  the  whole  plumage  presenting  a 
much  more  delicate  pattern.  The  pattern  on  the  breast,  sides,  and 
flanks  resembles  that  found  in  L.  r.  atkhensis  Turner,  but  the  ground 
color  is  more  grayish.  In  the  character  of  its  markings  L,  r.  chamher- 
laini  is  intermediate  between  L.  r.  townsendi  and  Z.  r.  atkhensis^  but 
in  general  coloration  it  is  much  grayer  than  either,  being  the  grayest 
of  all  the  Aleutian  ptarmigan.  The  female  of  L.  r,  chamberiaini  is 
very  finely  marked  above  and  below,  resembling  in  this  respect  the 
female  of  L.  r.  atkhensis^  but  it  is  very  much  grayer  than  that  bird 
above,  and  duller  and  less  rufous  beneath.  The  female  of  L.  r. 
townsendi  is  heavily  barred  beneath,  most  nearly  resembling  the 
female  of  L.  evermanni  of  Attn,  of  which  the  male  is  sooty  black. 

It  is  interesting  to  note  that  this,  the  grayest  and  one  of  the  lightest 
of  the  Aleutian  ptarmigan,  occupies  a  position  in  the  center  of  the 
Aleutian  chain;  on  either  side  the  birds  become  more  rufous  (L.  r. 
atkhensis  on  Atka  to  the  east,  and  L.  r.  townsendi  on  Kiska  to  the 

o  For  Mr.  F.  M.  Chamberlain,  the  naturalist  of  the  I'.  S.  Fisheries  steamer  Albatross. 
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west),  while  on  the  extremes  of  the  chain  we  find  the  dark  L.  r. 
nehoni  on  Ilnalaska,  and  the  almost  entirely  sooty  black  L,  evermanrd 
on  Attn. 

JESAL.ON  REGULUS  INSIGNIS  Clark,  new  subspecies. 

Tyjye.—Ca^t.  No.  1 14580 U.S.N.M.;  male,  Fusan,  Korea;  P.  L.  Jouy, 
collector. 

A  merlin  from  Korea  which  I  have  before  me  diflFers  so  much  from 
European  examples  and  from  specimens  from  Japan  that  it  seems 
probable  it  represents  a  new  race.  Unfortunately,  the  bird  is  in 
juvenile  plumasje  with  a  few  feathers  of  the  adult  in  the  back  and  one 
in  the  tail.  It  resembles  .E.  r.  regvliLS  from  Europe  in  the  same 
plumage,  but  is  much  lighter  throughout,  with  the  brown  streakings 
below  lighter  and  much  narrower.  The  gray  feathers  wliich  are  just 
appearing  indicate  that  in  the  adult  livery  this  bird  will  be  much 
lighter  than  its  European  representative. 

CBRCHNEIS  PBRPALLIDA  Clark,  new  species. 

Ty/)^.— Oat.  No.  1 14579  U.wS.N.M. ;  male,  Fusan,  Korea:  P.  L.  Jouy, 
collector. 

This  s|>ecies  resembles  C\  tinnunculus  from  Europe,  but  is  paler 
throughout,  except  the  thighs,  which  are  in  sharp  contrast  to  the 
creamy  white  under  parts.  The  gray  on  the  head  is  paler,  and  is 
continued  down  onto  the  shoulders  and  interscapulaiy  region,  grad- 
ually merging  into  the  rufous  of  the  back;  this  color  also  occupies 
the  sides  of  the  head  and  neck,  extending  down  onto  the  sides  of  the 
breast. 

BUBO  TENUIPES  Clark,  new  species. 

Type.—l'diU^o.  11461SI\S.N.M.;  male,  Fusan, Korea;  P. L. Jouy, 
collector. 

Similar  to  B,  bubo  from  Norway,  but  smaller,  the  feet  and  claws 
very  much  smaller  and  weaker,  and  the  tarsus  much  more  slender. 
The  coloration  above  resembles  that  of  B.  bubo,  but  the  ground  color 
is  darker  rufous,  with  the  dark  mottlings  more  extensive,  except  on  the 
nape,  and  the  light  areas  on  the  primaries  larger.  Below  this  spe- 
cies is  somewhat  darker  rufous  than  B.  bubo:  the  feet  are  light 
rufous,  obscurely,  but  thickly,  barred  with  brown.  The  feathering 
of  the  toes  is  as  in  B.  bengalensis. 

The  average  measurements  of  three  males  from  Korea  are,  wing, 
439  mm.;  tail,  245  mm.;  tarsus,  80  mm.;  middle  toe,  46  mm.;  claw 
of  middle  toe,  31  mm. 
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SYRNIUM  MA  a  Clark,  new  species. 

JV;;^.— Cat.  No.  114439  U.S.N.M.:  female,  Fusan,  Korea;  P.  L. 
Jouy,  collector. 

Somewhat  resembles  S,  aluco  from  Norway  in  the  gray  phase,  but 
very  much  grayer  with  no  trace  of  rufous,  the  wing  coverts  brownish 
gray  instead  of  reddish  brown;  the  head  is  brownish  gray  with  a 
broken  line  of  white  from  the  base  of  the  bill  over  the  eye  to  the  nape 
on  either  side,  due  to  the  presence  of  large  white  spots  on  each  feather 
in  this  region.  The  nape,  hind  neck,  and  sides  of  the  neck  are  spotted 
and  mottled  with  white,  the  central  dark  areas  of  the  feathers 
imparting  a  streaked  appearance.  The  facial  disc  is  as  in  S.  aluco, 
but  more  imiformly  gray,  with  no  trace  gf  rufous.  The  underparts 
are  marked  as  in  S.  alu<:Oj  but  the  ground  color  is  white,  and  the 
streaks  and  vermiculations  brownish  gray.  The  under  wing  coverts 
are  white,  more  heavily  streaked  with  brown  than  in  S.  aluco,  and 
tlie  feet  are  much  more  heavily  barred  than  in  that  species.  The 
first  primary  is  25  mm.  longer  than  the  same  feather  in  S.  aluco, 
equalling  the  ninth  in  length;  the  fifth  primar^^  is  the  longest,  the 
fourth  nearly  as  long,  the  third  somewhat  shorter,  and  the  second 
intennediate  between  the  fifth  and  seventh. 

The  type  measures,  wing,  297  mm. ;  tail,  192  mm. ;  tarsus,  57  mm. 

SYRNIUM  URALENSB  JAPONICUM  Clark,  new  subspecies. 

ri/p6.— Cat.  No.  96393  U.wS.N.M.;  female,  wSapporo,  Hokkaido, 
October  18,  1882. 

Although  this  and  the  following  form  are  here  described  for  the  first 
time,  the  credit  for  pointing  them  out  really  belongs  to  Doctor 
Stejneger,  for  as  long  ago  as  1893  ^  he  showed  that  they  differed  from 
the  continental  form,  and  also  differed  among  tliemselves,  although 
he  did  not  name  them. 

Four  specimens  of  the  owl  commonly  referred  to  by  writers  dealing 
with  Japanese  ornithology^  as  Symium  uralense  prove  to  belong  to  a 
well-marked  subspecies,  characterized  by  much  smaller  size  and  more 
heavily  feathered  toes,  the  feathering  concealing  the  last  joint  and 
the  base  of  the  claws.  The  birds  are  uniform  in  coloration  and  are 
very  pale,  much  paler  than  a  bird  from  Romedal,  Norway,  l)efore 
me,  resembling  a  bird  labeled  as  from  northern  Europe. 

A  male  measures,  wing,  267  mm.;  tail,  2Q0  mm.  (much  abraded). 

Three  females  average,  wing,  295  mm.;  tail,  243  mm. 

All  the  specimens  are  from  the  island  of  Hokkaido. 

ctMa=^eUf  gnome  (Japanese).  fcProc.  U.  S.  Nat.  Mus.,  XVI,  p.  620. 
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SYRNIUM    URALENSE   HONDOENSE  Clark,  new  subspecies. 

Type.— Csit.  No.  109441  U.S.N.M  ;  male,  Iwaki,  Hondo,  February 
2,  1886. 

Similar  to  S.  u.  japonicunij  but  darker  and  more  brownish,  the 
white  above  more  restricted,  the  light  markings  on  the  primaries  and 
secondaries  more  restricted  and  never  reaching  the  shaft;  bars  on 
tertials  and  inner  secondaries  with  dark  centers,  sometimes  reducing 
bars  to  mere  outlines;  bars  on  central  pair  of  rectrices  reduced  to  a 
double  row  of  irregular  spots;  dark  central  streaks  of  feathers  of 
lower  breast  and  abdomen  suddenly  expanding  near  tip  into  an 
arrowhead  figure,  which  occupies  the  whole  tip  of  the  feather,  and 
not  tapering  ahnost  to  a  point  as  in  S,  u.  japonwum.  The  feather- 
ing of  the  feet  is'  as  in  Syrnium  fuscescens. 

The  type  measures,  wing,  317  mm.;  tail,  258  nun. 

This  subspecies  represents  S.  u.  japonicurri  of  Hokkaido,  in  the 
island  of  Hondo. 

DRYOBATES  LEUCOTOS  COREENSIS  Clark,  new  subspecies. 

Type.— Cq,L  No.  114112  U.S.N.M.;  male,  Fusan,  Korea;  P.L.  Jouy, 
collector. 

Resembles  D.  I.  leucotos  from  Norway,  but  with  the  white  above 
more  restricted  and  the  under  surface  tinged  with  pale  buff,  approach- 
ing D.  I.  subcirris  from  Japan.  In  D.  I.  coreeasis  the  imder  wing  cov- 
erts at  the  base  of  the  primaries  are  dark  brown,  instead  of  white 
slightly  mottled  with  brown  as  in  D.  I.  leucotos.  In  the  former  the  first 
primary  has  one  spot  of  white  (in  one  specimen  an  indicated  second), 
the  second  primary  two  (the  distal  usually  much  the  smaller),  the 
third  two  (in  one  specimen  an  indicated  third),  and  the  fourth  two 
larger  and  a  distal  smaller  spot;  in  the  latter  the  first  primary  has  two 
white  spots,  the  secgnd  two  and  an  indicated  third,  the  tliird  three,  and 
the  fourth  three,  all  of  about  the  same  size.  The  white  patch  on  the 
upper  wing  coverts  of  D.  I.  coreen^is  is  much  smaller  than  in  D.  Z.  leu- 
cotos. The  outermost  tail  feathers  in  D.  I.  coreensis  are  black,  mar- 
gined with  white  on  the  outer  web  only  in  two  specimens ;  in  two  others 
the  white  extends  over  the  tip  and  down  the  inner  web  for  about  two- 
tenths  of  an  inch.  The  outermost  large  tail  feather  m  one  specimen 
has  one  brown  subapical  spot  on  the  outer  web,  in  two  has  two,  and  in 
one  has  two  and  a  very  small  third.  In  D.  I.  leucotos  the  outermost 
tail  feather  has  the  outer  web  (more  broadly  than  in  D.  I.  coreensis) 
white,  and  two  large  spots  of  white  on  the  inner  web;  the  outermost 
large  tail  feather  has  tlu*ee  brown  spots  on  the  outer  web. 

The  average  measurements  of  two  males  from  Fusan,  Korea,  are, 
wing,  144  mm.;  tail,  93  mm.;  culmen,  36.5  mm.;  tarsus,  26.5  mm. 

A  female  from  Fusan  measures,  wing,  144  mm.;  tail,  93  mm.;  cul- 
men, 33  mm. ;  tarsus,  25  mm. 
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DRYOBATBS  LEUCOTOS  USSURIANUS  Clark,  new  subspecies. 

Tifpe. — Cat.  No.  108896  U.S.N.M. ;  female,  Ussuri,  eastern  Siberia. 

Resembles  Z>.  I.  coreensis,  to  which  it  is  most  closely  related,  but  the 
underparts  are  pure  white,  the  rose  red  of  the  abdomen  and  under  tail 
coverts  clearer  and  somewhat  paler,  and  the  black  striations  of  the 
under  surface  are  finer  and  less  numerous,  and  are  confined  to  the  sides 
of  the  chest  and  abdomen,  not  encroaching  on  the  median  area,  giving 
the  bird  a  much  less  streaked  appearance. 

The  measurements  of  the  type  are,  wing,  145  mm.;  tail,  93  mm.; 
ciilmen,  34  mm. ;  tarsus,  27  mm. 

GECINUS  CANUS  GRISEOVIRIDIS  Clark,  new  subspecies. 

rt/p«.— Cat.  No.  114120  IT.S.N.M.;  male,  Seoul,  Korea;  P.  L.  Jouy, 
collector. 

This  subspecies  resembles  G,  c.  jessoen^is  Stejneger,  but  is  darker 
and  duller  throughout.  The  gray  of  the  head  is  darker  than  in  G,  c. 
jessoensiSj  but  is  washed  with  greenish  as  in  that  form.  The  green  of 
the  back  is  washed  with  gray,  approaching  G.  c.  perpaUidus  vStejneger. 
The  underparts  are  of  a  darker  gray  than  in  G.  c.  jessoensis,  with  less  of 
the  greenish  wash,  especially  on  the  flanks  and  under  tail  coverts. 

It  differs  from  G.  c.  perpaUidus  from  Ussuri  in  being  darker  through- 
out, with  the  green  on  the  back  brighter  and  contrasting  more  strongly 
with  the  gray  of  the  head.  The  under  surface  is  darker,  with  a  slight 
greenish  tinge,  and  the  head  is  slightly  washed  with  green. 

Compared  with  G.  c.  canus  from  Norway,  G.  c.  griseoviridis  is  duller 
green  on  the  back,  and  darker  gray  below. 

A  comparison  with  G.  c.  zimmermanni  Reichenow  from  Shantung 
shows  that  G.  c.  griseoviridis  differs  in  being  much  greener  on  the  back, 
with  a  more  greenish  tinge  below.  G.  c.  zimmermanni  seems  to  be  a 
flarker  southern  race  of  the  Siberian  G.  c,  perpaUidus ^  as  G,  c,  griseo- 
mridis  is  a  darker  southern  race  of  G.  c,  jessoensis  of  Hokkaido. 

Pallas's  name  Picus  chlorio^^  can  not  be  applied  to  any  one  of  the 
east  Asiatic  subspecies  of  Gednus  canus,  having  been  proposed  as  a 
substitute  for  Gmelin's  Picas  canus  J" 

The  average  measurements  of  four  males  from  Seoul  and  Gensan, 
Korea,  are,  wing  145  mm.;  tail,  96.5  mm.;  culmen,  35  mm.;  tarsus, 
26.5  mm. 

The  average  measurements  of  three  females  from  Seoul  and  Gensan 
are,  wing,  146  mm.;  tail,  97  mm.;  culmen,  33  mm.;  tarsus,  26  mm. 

«ZfX)gr.  Rosso.- Aaiat.,  I,  1811,  p.  408.  bSyet.  Nat.,  I,  1788,  p.  434. 
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PERICROCOTUS  CINEREUS  INTERMEDIUS  Clark,  new  subspecies. 

Type. -Viit.  No.  114253  U.S.N.M.;  male,  Seoul,  Korea;  P.  L.  Jouy, 
collector. 

This  subspecies  differs  from  P.  c.  cinereus  in  being  slightly  darker 
and  more  brownish  above,  with  the  black  of  the  head  extending  onto 
the  shoulders  where  it  merges  with  the  gray  of  the  back,  instead  of 
terminating  in  a  well-defined  line  across  the  upper  nex;k  as  in  P.  c. 
cinereus. 

From  P.  c.  japonicus  wStej  neger  it  differs  in  being  somewhat  darker  and 
more  brownish,  with  the  black  of  the  head  merging  into  the  gray  of  the 
back  on  the  upper  back,  and  not  extending  down  into  the  interscapu- 
lar regicm. 

The  females  may  be  distinguished  from  the  females  of  P.  c,  cinereus 
and  P.  c.  japonicus  by  the  color  of  the  upper  parts,  which  are  duller 
and  more  brownish. 

In  size  P.  c.  intermedius  agrees  with  P.  c.  cinerens,  being  somewhat 
less  than  7^.  c.  japcmini^. 

OLBIORCHILUS  FUMIGATUS  PENINSULiE  Clark,  new  subspecies. 

Type.  Cat.  No.  114200  U.S.N.M.;  female,  Fusan,  Korea;  P.  L. 
Jouy,  collector. 

Resembles  0 .  f.  Jumigatus  from  Japan,  but  duller  and  less  rufescent 
above,  with  the  underparts  somewhat  lighter,  and  the  light  markings 
on  the  ear  coverts  and  sides  of  head  clearer  and  more  extended.  This 
bird  approaches  0,  f,  idius  Richmond  from  Shantung,  but  is  more 
rufous  in  color,  with  the  markings  below  less  pronounced. 

A  male  from  Fusan,  Korea,  measures,  wing,  52  mm.;  tail,  33  mm.; 
cidmen,  10  mm.;  tarsus,  19  mm. 

The  measurements  of  a  female  from  the  same  locality  are,  wing,  48 
mm.;  tail,  32  mm.;  culmen,  11  mm.;  tarsus,  18  mm. 

OLBIORCHILUS  FUMIGATUS  AMURENSIS  Clark,  new  subspecies. 

Type.    -Cat.  No.  114661  U.S.N.M.;  male,  Amur. 

Similar  to  O.f.fumigatvs  from  Japan,  but  darker  above,  particularly 
on  the  head,  which  is  very  dark.  The  underparts  are  rather  more 
grayisli  than  in  O.f.  fwmiyatus,  and  more  distinctly  marked. 

The  typ:^  measures,  wing,  52  mm.;  tail,  34  mm.:  tarsus,  IS  mm.; 
culmen,  12  mm. 

REMIZ  CONSOBRINUS  SUFFUSUS  Clark,  new  subspecies. 

Type.-A\L  No.  114191  U.S.N.M.;  male,  Fusan,  Korea;  P.  L.  Jouy, 
collector. 

Similar  to  R,  c.  coiisobrinus  from  Japan,  but  much  more  buffy 
throughout,  the  upper  j)arts  britrhter  (less  grayish)  buff,  the  under- 
parts pinkish  buff  iiLstead  of  buffy  white,  tliis  color  extending  to  the 
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base  of  the  bill,  causing  the  white  malar  pQ,tches  to  appear  very  dis- 
tinct.    The  borders  of  the  rectrices  are  buff  instead  of  nearly  white. 

Unfortunately,  I  have  before  me  only  four  specimens,  two  from 
Japan  and  two  from  Korea,  not  having  been  able  to  obtain  any  from 
southern  China  (typical  22.  c.  consohrinus)  for  comparison.  From 
what  has  been  written  on  this  species,  however,  I  judge  that  birds 
from  China  and  Japan  are  alike  in  color,  and  the  description  of  the 
tyj>e  fits  my  Japanese  examples  very  well.  The  Japanese  birds,  how- 
ever, are  smaller  than  the  bird  described  by  Swinhoe,  which  agrees 
with  my  Korean  specimens  in  sizej  a  careful  comparison  of  Chinese 
and  Japanese  specimens  will  probably  make  it  necessary  to  recognize 
a  R.  c.  japonicus. 

ACREDULA  TRIVIRGATA  MAGNA  Clark,  new  subspecies. 

Typc—CsLt.  No.  114186  U.S.N.M.;  male,  Seoul,  Korea;  P.  L.  Jouy, 
collector. 

Similar  to  A,  t.  trivirgatus  from  Japan,  but  larger,  with  a  much 
longer  tail,  with  the  white  patch  on  the  crown  more  extended,  and  the 
dark  stripe  from  the  bill  to  the  nape  on  either  side  (which  is  brownish 
in  color)  consequently  narrower,  and  with  the  white  on  the  tertials 
strongly  tinged  with  bufly  for  their  basal  half. 

The  measurements  of  the  type  are,  wing,  67  mm. ;  tail,  99  mm. ;  tar- 
sus, 17  mm. 

Six  specimens  of  A,  t.  trivirgatus  from  Hondo  average,  wing,  60  mm. ; 
tail,  80  mm.;  tarsus,  17  nun. 
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THE    SKULL    OF    BRACHAUCHENIUS,    WITH    OBSERVA- 
TIONS ON  THE  RELATIONSHIPS  OF  THE  PLESIOSAURS. 


By  Samuel  W.  Wiloston, 

Of  the  University  of  Chicago ,  Chicago ^  Illinois. 


The  type  of  the  genus  and  species  BrachaiLckenius  lucasi  Williston  " 
is  an  excellent  specimen  in  the  collection  of  the  United  States 
National  Museum  from  the  Benton  Cretaceous  of  Western  Kansas. 
The  genus  is  of  unusual  interest  because  of  several  remarkable 
characters  previously  unknown  among  the  plesiosaurs,  which  it 
possesses,  in  particular  the  union  of  the  palatine  bones  in  the  middle 
Une,  and  the  very  short  neck.  A  second  specimen  belonging  to 
the  same  genus,  from  the  Eagle  Ford  Limestone  of  Texas,  also 
forming  a  part  of  the  collections  of  the  United  States  National 
Museum,  was  kindly  submitted  to  me  for  study  by  the  authorities 
of  that  museum,  a  brief  notice  concerning  which  was  published 
in  Science  for  June  19,  1903. 

These  two  specimens  supplement  each  other,  the  type  specimen 
showing  the  underside  of  the  skull  and  the  connected  vertebral 
colunm  as  far  as  the  lumbar  region  (Plate  XXXIV),  while  the 
present  specimen  permits  a  thorough  examination  of  the  upper  part  of 
the  skull,  and  has,  also,  eighteen  of  the  early  vertebrie,  and  a  part 
of  the  front  paddle.  The  most  careful  comparisons  fail  to  discover 
generic  differences  between  the  two  specimens,  nor  can  I .  detect 
specific  differences  even.  The  Texas  specimen  is  partly  inclosed 
in  a  hard  limestone  matrix,  and  it  is  possible  that,  when  the  under- 
side of  the  skull  shall  have  been  cleaned  up,  specific  differences 
may  be  apparent,  but  I  do  not  think  so.  The  specimen  is  slightly 
smaller  than  the  type.  The  Eagle  Ford  Limestone  is  known  to  be  an 
equivalent  of  the  Benton  Cretaceous,  and  I  suspect  that  the  imme- 
diate horizon  in  which  the  specimen  occurred  will  prove  to  be  an 
exact  equivalent  of  that  which  yielded  the  Kansas  specimen. 

o  Field  Col.  Mus.,  Pub.  No.  73,  Geol.  Scr.,  II,  p.  57;  Lucas,  Smithson.  Misc.  Col. 
Quart.,  I,  p.  96. 

— Digitized  by  VjOOQIC 

Proceedings  U.  S.  National  Museum,  Vol.  XXXII— No.  1540. 

477 


478  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.xxxii. 

The  skull  of  the  Texas  specimen  is  moderately  elongated,  not 
nearly  so  much  so  as  that  of  Trina^^omerum  or  Polycotylus,  but 
more  so  than  is  the  skull  of  the  known  species  of  Ela^nosauriis,  The 
temporal  fossae  are  unusually  large,  the  zygomatic  bars  remarkably 
slender  posteriorly,  and  the  parietal  bone  is  not  elevated  into  a  thin, 
liigh  crest  as  is  the  case  with  the  skulls  of  the  genera  mentioned, 
but  is  low,  straight,  and  obtusely  rounded  on  its  upper  surface. 
The  teeth  are  fewer,  less  elongated  than  in  those  genera;  they  are 
coarsely  striate.  All  parts  of  the  skull  are  present,  save  the  anterior 
portion  of  the  premaxilleR. 

PrermixUlse. — Of  the  premaxillse,  the  anterior  portion  has  been 
destroyed,  the  two  posterior  teeth  on  each  side  only  remaining. 
Since  most  other  forms  of  plesiosaurs  have  six  teeth  on  each  premax- 
illa,  it  is  probable  that  this  number  was  originally  present  in  tliis 
specimen,  though  Andrews  gives  "  but  five  as  the  number  in  PU- 
osaurasferoxj  a  related  form.  Perhaps  two-thirds  of  the  dentigerous 
portion  is  missing,  and  I  have  so  restored  the  outline  of  the  skull 
(Plate  XXXVII) .  The  facial  processes  are  as  in  the  other  forms  of 
plesiosaurs  described  by  me — elongate,  parallel  processes,  with  a  dis- 
tinct longitudinal  striation,  terminating  by  overlapping  the  frontals  or 
parietal  processes  a  little  in  advance  of  the  anterior  end  of  the  orbits. 
Their  width  throughout  is  nearly  uniform.  They  articulate,  on  the 
outer  side  of  the  skull,  with  maxillae,  frontals  and  (?)  parietals. 

MaxUlx. — Each  maxilla  attains  its  greatest  width  over  the  external 
nareal  opening.  It  is  here  separated  from  the  premaxillary  process 
by  a  slender,  pointed  projection  from  the  frontal  or  nasal.  Between 
this  process  and  the  naris,  an  elongated  tongue-like  process  extends 
on  tlie  frontal  or  nasal  to  a  little  beyond  the  posterior  end  of  that 
opening.  Below,  the  union  with  the  prefrontal  begins  a  little  in 
front  of  and  below  the  anterior  end  of  the  nareal  opening  and  extends 
downward  and  backward  to  the  most  anterior  extremity  of  the 
lachiymal.  On  the  right  side  of  the  specimen  the  front  part  of  this 
suture  is  apparent,  but  in  the  middle  of  the  course  there  has  been 
an  inward  biending  on  the  line  of  the  suture.  On  the  left  side, 
however,  the  maxilla,  while  a  little  displaced,  has  been  separated 
from  its  contiguous  elements,  making  certain  that  the  infolding 
has  been  at  the  sutural  junction.  The  maxilla  lies  somewhat  over 
the  prefrontal  squamately  and  helps  form  only  the  most  anterior 
part  of  the  nareal  opening.  The  maxillary  suture  turns  backward 
below  the  lachrymal  to  terminate  acutely  a  little  before  the  posterior 
end  of  the  orbit,  joining  the  jugal  posteriorly. 

( ?)  Frontals. — The  bones  which  I  here  call  the  frontals,  for  reasons 
given  further  on,  lie  at  the  sides  of  the  parietal  prolongations,  extend- 
ing anteriorly  as  slender  projections  between  the  maxillary  and  pre- 

o  Andrews.  Quart.  Juurn.  CJcol.  Soc,  LIII,  1897,  p.  177. 
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maxillary  processes  already  described.  Each  bone  is  overlapped  in 
part  in  front  by  the  tongue-like  processes  of  the  maxilla,  and  I  can  not 
be  sm'e  whether  any  part  of  it  reaches  the  nareal  border,  though  I 
think  not.  Near  the  posterior  extremity  of  this  tongue  there  is  a  very 
distinct  suture,  extending  backward  and  a  little  outward  for  a  short 
distance,  thence  neariy  directly  backward  to  a  point  above  the  upper- 
most part  of  the  orbit;  on  the  left  side  the  bone  has  been  separated 
at  this  suture.  Posteriorly,  on  the  outer  side,  the  bone  joins  the 
postorbital  for  a  short  distance  obliquely;  the  suture  then  turns 
inward  to  join  the  parietal  transversely.  The  bone  is  long,  pointed 
anteriorly,  flattened  or  gently  concave  above  in  its  middle,  united  on 
its  inner  side  in  front  with  the  premaxilla,  behind  with  the  rostrum  of 
the  parietal,  posteriorly  with  the  postfrontal  and  postorbital,  on  the 
outer  side  with  the  prefrontal.  It  is  of  course  possible  that  the  bone, 
as  described,  is  composed  of  two  elements,  the  most  anterior  of  which 
would  be  the  nasal,  but  of  such  division  there  is  no  evidence  in  this 
specimen.     (See  Plate  XXXVII,  /r^  naf.) 

Prefrontals. — ^The  prefrontals  are  rather  broad,  irregularly  shaped 
bones,  forming  the  whole  of  the  antero-superior  border  of  the  orbits 
and  the  posterior  inferior  margins  of  the  nares.  The  inner  border  of 
each  bone,  as  already  described,  •  joins  the  frontal  throughout. 
Posteriorly,  for  a  short  distance,  it  joins  the  postorbital,  differing  in 
this  respect  from  the  prefrontals  of  Trinacromerum.  Its  orbital 
border  is  thin  and  arched,  terminating  at  the  extreme  front  angle  of 
the  orbit.  Below,  the  bone  joins  the  lachrymal  by  a  short  suture  run- 
ning forward  and  outward  in  continuation  of  the  line  of  the  orbital 
margin  to  the  maxillary  suture,  which  has  been  described.  Ante- 
riorly the  bone  is  emarginated  by  the  hind  border  of  the  nareal  open- 
ing, the  tongue  of  the  maxilla,  as  described,  overlapping  it  and  conceal- 
ing its  extent.  The  bones  are  convex  and  smooth,  each  pierced  by  two 
small  foramina.  On  the  left  side  the  bone,  while  not  crushed  or 
distorted,  has  been  separated  from  the  adjoining  bones  and  forced 
upward  somewhat.  Inasmuch  as  its  shape  and  extent  on  this  side 
agree  quite  with  those  of  the  opposite  side,  as  determined  from  the 
sutures,  there  can  be  no  doubt  of  its  relations  and  form.  There  is  no 
indication  on  either  side  of  a  sutural  division. 

Parieiais, — ^The  parietal  foramen  is  an  elongated  opening,  oval  in 
shape  and  about  40  mm.  in  length.  In  front  of  the  foramen,  the 
parietals  appear  to  continue  forward  as  an  elongated,  narrow  rostrum, 
to  disappear  under  the  facial  extremity  of  the  premaxillse,  divided  in 
the  middle  by  a  distinct  suture  from  a  little  in  front  of  the  foramen. 
The  surface  on  either  side  of  this  mesial  suture  is  plane  or  concave, 
presenting  a  number  of  distinct  longitudinal  ridges  and  grooves,  which 
b^m  near  or  on  the  sides  of  the  foramen.  The  greatest  width  of  these 
prolongations  is  at  the  hind  end,  where  they  together  measure  50  mm. 
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Where  they  disappear  beneath  the  premaxillae  they  have  a  combined 
width  of  about  35  mm.  On  each  side  the  parietal  turns  downward 
and  slightly  outward  into  a  thin  descending  process  or  wing,  forming 
the  lateral  wall  of  the  brain  case  to  a  depth  of  60  mm.  At  the 
anterior  inner  angle  of  the  temporal  vacuity  there  is  a  rather  strcwig 
emargination  of  this  descending  wall  for  the  attachment  of  the  epip- 
terygoid,  from  the  upper  mai^n  of  which  a  somewhat  zigzag  sutural 
line  runs  upward  and  then  forward  to  join  the  extremity  of  the 
suture  between  the  prefrontals  and  frontals.  These  lines  appear  to 
be  quite  alike  on  the  two  sides  and  since  they  agree  with  the  sutural 
divisions  in  Triiuicromerum  osbomi  and  also  with  the  recognized 
sutures  in  the  skull  described  by  Andrews  as  Pliosaurus  ferox,  there 
can  be  no  question,  I  think,  but  that  they  indicate  the  divisions 
between  the  parietals  and  postfrontals.  Back  of  the  parietal  fora- 
men the  parietals  show  no  clear  indications  of  a  median  suture.  The 
part  here,  for  the  rather  long  distance  between  the  temporal  vacuities, 
is  obtusely  rounded  above  and  nearly  horizontal,  very  unlike  the  thin, 
elevated  crest  of  Trinacromerum,  PolycoiyluSy  and  Elasmosaurus. 
On  the  under  side  the  parietals  include  a  deep  valley  betw^een  the 
lateral  walls,  a  little  wider  below  and  meeting  in  a  rounded  roof 
above,  for  the  brain  case.  This*  cavity  measures  over  50  mm.  in  its 
greatest  width. 

The  arrangement  of  the  bones  in  the  frontal  and  antorbital  regions, 
as  I  have  described  them,  whatever  may  be  their  interpretation, 
doubtless  obtains  in  all  plesiosaurs,  with  minor  modifications,  j 
Whichsoever  interpretation  may  be  finally  accepted  the  arrange- i 
ment  and  structure  are  very  remarkable  and  very  xmlike  what  is 
known  in  other  reptiles.  That  the  bones  are  nearly  or  quite  as  I  have 
described  them  in  this  specimen  I  have  no  doubt.  Andrews,  in  his 
figures  and  description  of  the  skull  of  Pliosaums  feroXj  reaches  differ- 
ent conclusions  and  has  different  interpretations,  but  I  am  confident 
that,  if  his  specimen  be  studied  in  the  light  of  the  information  furnished 
by  the  present  one,  other  conclusions  and  other  interpretations  will 
be  reached.  A  positive  suture  has  never  been  detected  separating 
the  median  bones  in  front  of  the  pineal  foramen  from  the  parietals. 
Owen,  it  is  true,  thought  he  detected  such  a  suture  in  a  species  of 
PlesiosauruSj  and  Andrews  thought  there  was  one  in  his  Pliaaaurus 
ferox  specimen,  though  he  adds  that  the  parietals  are  probably 
anchylosed  with  the  "frontals."  I  have  been  unable  to  distinguish 
such  a  suture  in  four  well-preserved  skulls  of  as  many  different 
genera  studied  by  myself.  In  the  specimen  of  Tnnacromerum  ashorfd 
studied  by  me,  while  the  adjacent  sutures  are  all  clearly  indicated, 
save  such  as  were  obUterated  by  crushing,  the  very  narrow  prolonga- 
tions in  front  of  the  foramen  have  no  trace  whatever  of  a  distin- 
guishing suture,  either  on  the  upper  or  the  under  side.     I  believe  them 
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to  be  merely  exogenous  processes  from  the  parietals,  produced  for- 
ward to  meet  the  extraordmarily  elongated  premaxillary  processes. 

If  such  be  really  the  case,  the  bones  on  their  outer  sides  must  of 
course  be  the  frontals,  and,  as  frontals,  they  occupy  their  normal  rela- 
tions with  the  adjacent  bones,  save  only  the  parietals,  articulating 
behind  with  the  postfrontals,  in  front  exteriorly  with  the  prefrontals, 
anteriorly  with  the  maxillsB  and  premaxillsB.  If  the  median  bones  be 
really  the  anchylosed  frontals,  then  these  bones  must  be  the  nasals. 
As  such,  however,  their  relations  would  be  most  extraordinary,  the 
only  instance  in  comparative  osteology  where  they  articulate  with  the 
postfrontals  and  postorbitals. 

Possibly  the  same  cause^rhich  have  prolonged  so  far  backward  the 
premaxillaries  may  have  caused  a  posterior  displacement  of  the 
nasals.  In  any  event  I  feel  sure  that  the  bones  on  the  outer  sides  of 
these,  the  supposed  supraorbitals,  the  ones  bordering  the  orbits  and 
reaching  to  the  nares,  are  the  real  prefrontals.  As  such  their  position 
and  relations  are  not  extraordinary.  As  supraorbitals  they  are  quite 
indefensible. 

If  the  former  interpretation  be  correct,  that  the  parietals  have 
excluded  the  frontals  from  contact  in  the  middle  line,  the  nasals  are 
wanting  in  the  plesiosaurs.  If  the  latter  interpretation  is  correct, 
then  all  the  elements  of  the  normal  reptilian  skull  are  present,  but  the 
nasals  have  become  abnormal  in  position  and  relations.  I  do  not 
know  how  the  problem  can  be  settled,  unless,  indeed,  some  favorably 
preserved  specimen  may  disclose  an  actual  suture  in  front  of  the 
parietal  foramen. 

Ldchrymals. — ^The  lachrymal  is  an  elongate  bone  forming  the  lower 
anterior  half  of  the  orbital  margin.  Its  sutural  union  with  the  pre- 
frontal is  very  evident  on  each  side;  the  suture  between  it  and  the 
maxilla  is  perhaps  not  wholly  free  from  doubt  in  this  specimen, 
though  there  can  be  little  possibility  of  error,  the  indications  of  the 
two  sides  agreeing  as  they  do.  The  bone  joins  the  jugal  behind  by  an 
oblique  suture;  the  maxilla  in  the  middle  below;  and  the  prefrontal 
anteriorly,  as  already  described.  Inasmuch  as  these  relations  seem 
to  be  quite  the  same  as  those  described  by  Andrews  in  Pliosaurus 
feroXy  I  think  that  the  presence  of  a  lachrymal  as  a  distinct  bone  in  the 
plesiosaurs  may  be  finally  set  at  rest.  In  the  skull  of  jTrinacromentm 
osbomij  previously  described,  there  is  a  pointed  process  of  bone  which 
has  the  same  relations  with  prefrontals  and  maxillae,  but  not  with  the 
jugal.  I  could  not  detect  a  suture  separating  it  from  the  maxilla. 
Neither  is  it  probable  that  the  lachrymal  in  Elasmosaurus  snowi, 
which  must  resemble  that  of  Trinacroinerum,  articulates  with  the 
jugal. 

Postfrontals  and  postorbitals, — The  postfrontals  and  postorbitals  I 
believe   are   distinct   bones    in    this   specimen.     The   parieto-post- 
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frontal  suture  I  have  already  described.  A  suture  quite  as  evident 
on  each  side  runs  obliquely  outward  from  the  hind  end  of  the  frontals 
or  nasals,  and  then  turns  downward,  about  as  figured  by  Owen  for 
Plesiosaurus,  The  postfrontal,  as  thus  defined,  joins  the  parietal 
and  touches  the  epipterygoid  internally,  the  frontal  anteriorly,  and 
the  postorbital  exteriorly.  The  postorbital  articulates  with  the  pre- 
frontal anteriorly,  the  postfrontal  on  the  inner  side,  and,  by  its 
anterior  angle,  the  so-called  frontal;  and  the  jugal  exteriorly.  The 
two  bones,  seen  from  behind,  present  a  broad,  nearly  vertical  wall, 
deflected  somewhat  anteriorly  below,  and  ending  In  a  thin,  sharp, 
nearly  horizontal  margin,  continued  from  the  epipterygoid  notch  to 
the  jugal.  The  orbital  border  of  the  p^torbital  is  thinned,  some- 
what serrated,  and  concave.  The  temporal  border  above  is  sharp 
and  angular,  curving  downward  to  terminate  in  the  thin  upper  margin 
of  the  zygoma.  The  bone  outwardly  is  massive  and  strong,  ending 
in  a  horizontal  suture,  which  is  nearly  continuous  with  the  lower  border 
of  the  orbit  and  the  upper  front  border  of  the  zygoma. 

Jugals. — The  jugal  differs  considerably  from  that  of  other  forms 
of  plesiosaurs  known  to  me.  The  sutures  distinguishing  it  from  the 
postorbital,  lachrymal,  and  maxilla  are  very  clear,  as  I  have  described 
and  figured  them.  That  miiting  it  with  the  squamosal  is  doubtful. 
On  the  left  side  the  bone  has  been  separated  very  cleanly  from  the 
matrix,  and  is  in  a  beautifully  undistorted  condition.  A  little  back 
of  the  hind  border  of  the  postorbital  there  are,  near  the  middle  of  the 
jugal,  the  orifices  of  two  or  three  malar  canals.  These  canals  are 
very  characteristic  of  the  plesiosaurs,  and  usually  open  near  the 
squamoso-jugal  suture,  but  there  is  not  the  slightest  indication  of 
such  a  suture  here.  These  canals,  piercing  the  jugal,  enter  the  orbit 
near  its  lower  posterior  comer.  In  the  orbit  the  jxigal  turns  inward 
for  a  considerable  distance,  forming  a  bowl-like  floor  posteriorly;  its 
inner  border  I  can  not  trace. 

Describing  the  zygoma  as  a  whole,  it  has  a  somewhat  thickened 
upper  border  in  front,  thinned  below.  The  arcade  diminishes  rapidly 
in  width,  chiefly  at  the  expense  of  the  lower  part,  to  beyond  its  mid- 
dle, where  its  width  is  less  than  one  inch,  and  the  bone  is  thin  and 
weak.  At  this  place  the  arch,  on  both  sides,  shows  an  oblique  frac- 
tiu^,  which  may,  possibly,  represent  the  squamosal  suture,  though  I 
am  very  doubtful.  I  have  indicated  this  possible  suture  by  dotted 
lines  in  the  drawings.  The  squamosal  behind  broadens  to  a  width  of 
about  two  and  a  half  inches  where  it  joins  the  quadrate,  and  is  thicker 
here,  the  upper  border  ascending  rapidly;  the  lower  border  is  concave. 
The  zygoma  is  very  remarkable  for  its  attenuation  posteriorly,  leaving 
a  large  open  spac^  above  the  posterior  part  of  the  mandible  in  front 
of  the  articulation.  I  can  conceive  of  the  complete  erosion  of  the  bar 
here,  as  occurs  in  some  tmiiles,  leaving  the  temporal  vacuity  broadly 
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open  on  the  sides.  It  would  seem  that  the  chief  support  for  the  man^ 
dibular  muscles  must  have  been  on  the  sides  of  the  parietals  and  the 
stout  postfrontals  and  postorbitals. 

The  limits  of  the  squamosal  above  can  not  be  determined,  owing 
to  the  erosion  of  the  specimen,  as  indicated  in  the  drawing.  The 
parieto-squamosal  arch  is,  however,  quite  stout,  narrowed  anteropos- 
teriorly  near  its  upper  part.  The  massive  quadrates  are  exposed 
below  on  the  outer  side  and  behind.  Further  information  concerning 
the  occipital  region  can  not  be  had  imtil  the  matrix  has  been  removed; 
the  anterior  cervical  vertebr»  are  crowded  into  this  space. 

At  the  bottom  of  the  large  temporal  vacuities  the  supraoccipitals, 
exoccipitals,  petrosals,  afid  stapes  were  found  more  or  less  disarticu- 
lated and  separated.  The  larger  part  of  the  exoccipital  is  seen  some- 
what removed  from  its  relations  to  the  stout  supraoccipitals.  Its 
anterior,  cranial  surface  presents  a  deep  pit  and  marginal  sutural  sm*- 
f aces,  completed  by  imion  with  the  supraoccipital  and  petrosal.  The 
paroccipital'  process  is  rather  slender,  directed  downward,  outward, 
and  backward  in  life,  with  its  distal  extremity  flattened  and  appar- 
ently spatulate,  for  union  with  the  upper  end  of  the  quadrate,  as 
described  in  TrinacroTnerum  oshomi. 

Petrosals. — The  petrosal  is  a  peculiar  bone.  That  of  the  left  side 
has  been  wholly  freed  from  its  matrix;  on  the  right  side  it  lies  with 
its  free,  convex,  outer  side  exposed  near  the  front  border  of  the  tem- 
poral vacuity.  Exteriorly  the  bone  is  nearly  evenly  and  smoothly  con- 
vex, shell-like.  The  inner  side  I  have  figiired  in  Plate  XXXV  (pet), 
natural  size.  Its  precise  mode  of  imion  with  its  two  contiguous  bones 
can  not  be  determined.  Its  two  diverging  canals  doubtless  lead  into 
the  supraoccipital  and  exoccipital  sinuses  or  semicircular  canals,  as 
I  have  found  them  in  Trindcromerum  oshomi.  The  greater  part  of 
the  bone  is  deeply  and  smoothly  excavated  for  the  internal  ear,  leav- 
ing a  free  border  for  the  petrosal  part  of  the  large  foramen  ovale. 
The  excavation  is  deep  and  large  for  the  size  of  the  skull,  much  larger 
proportionaDy  than  in  the  mosasaurs. 

Stapes  (?). — A  small  and  peculiar  bone,  lying  apparently  nearly  in 
position  in  the  matrix  on  the  right  side,  I  can  determine  only  as  a 
stapes,  a  bone  hitherto  unknown  among  the  plesiosaurs.  It  is  a  short, 
stout  bone,  a  side  view  of  which  is  shown  in  Plate  XXXV  (st)  nat- 
ural size,  not  imlike  a  hiunan  metatarsal,  though  less  slender,  with 
an  attenuated,  cylindrical  shaft,  and  an  articular  expansion  at  either 
end.  What  I  believe  to  be  its  proximal  end,  from  its  position  in  the 
matrix,  presents  a  hemispherical  articular  surface,  bounded  by  a 
shelf-like  ridge,  as  though  for  articulation  in  a  foramen.  The  other 
extremity  is  obUquely  expanded,  concave  somewhat  from  side  to 
side,  smooth,  and  with  a  partial  longitudinal  ridge  near  one  side. 
The  extremity  of  the  bone  has  been  broken  away. 


484  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  vol. xxxn. 


Where  the  external  ear  was  located  is  a  puzzle.  In  all  probability 
there  was  an  external  tympanic  closed  membrane,  as  in  the  turtles. 
The  shortness  of  the  stapes,  if  stapes  this  bone  be — and  there  is  no 
other  place  in  the  skeleton  where  it  can  be  located — must  mean  an 
-  external  surface  close  to  the  median  line  ot  the  skull.  There  are  no 
indications  of  an  otic  foramen  or  notch  anywhere  about  the  quadrate 
that  I  have  (Uscovered  in  this  or  other  specimens  of  plesiosaure. 
Dollo  has  ventured  the  opinion,  from  the  thickness  of  the  preserved 
cartilage  about  the  external  ear  in  certain  mosasaurs,  that  they,  oi 
certain  types  of  them  at  least,  were  deep-sea  divers,  from  the  resem- 
blance in  the  structure  to  that  of  the  cetacean^.  This  ear  cartilage  is 
very  abimdant  and  very  thick  in  Platecarpus  and  Tyhsaurus,  less  so 
in  Clidastes.  No  calcified  cartilage  of  any  kind  have  I  ever  observed 
anywhere  in  the  skeletons  of  plesiosaurs,  so  that  any  inference  as  to 
the  habits  of  the  plesiosaurs  from  its  absence  about  the  ear  would  not 
be  legitimate. 

Paddle. — A  part  of  a  paddle,  evidently  an  anterior  one,  shown  in 
Plate  XXXVI,  was  found  in  this  specimen  lying  closely  upon  and 
across  the  face  of  the  skull.  Not  much  information  as  to  the  generic 
or  specific  characters  of  the  form  can  be  deduced  from  it,  but  I  give, 
nevertheless,  a  good  photographic  view  of  the  specimen.  The  limbs 
were  evidently  not  of  the  slender  type  of  the  elasmosaurs,  but  whether 
or  not  there  was  a  duplication  of  the  epipodials  can  not  be  determined. 

Vertehrsd. — ^The  remains  of  twelve  cervical  and  six  dorsal  vertebrsp 
are  preserved  in  the  limestone  matrix  back  of  the  skull.  They  agree 
in  all  respects  with  the  vertebrae  described  by  me  in  the  type  speci- 
men of  Brcbchauchenius  lucdsi,  save  in  their  slightly  smaller  size. 
The  cervical  series  is  connected,  as  are  also  five  of  the  dorsals,  which 
are  curved  forward  reversed  by  the  side  of  the  cervicals.  Doubtless 
the  specimen  originally  was  composed  of  a  large  part,  perhaps  the 
larger  part  of  the  skeleton,  though  only  the  single  block  containing 
the  skull  and  vertebrse  and  the  attached  paddle  was  secured  by  the 
collector.  At  the  angle  of  the  vertebral  series  one  or  two  may  have 
disappeared,  but  probably  not  more.  I  have  every  reason  to  believe 
that  the  nimiber  of  the  cervicals  is  the  same  as  in  the  type,  namely, 
13.  The  cervicals  measure,  in  length,  beginning  with  the  axis:  25, 
25,  25,  25,  28,  28,  30,  33,  35,  40,  40  nmci.  The  dorsals  preserved:  45, 
50,  60,  60,  60  mm.  The  centra  of  the  dorsals  are  smoothly  roimded 
on  the  under  side,  without  excavations  or  vascular  foramina,  resem- 
bling dinosaur  vertebrae  so  closely  that  it  would  be  difficult  to  dis- 
tinguish their  centra  if  preserved  singly.  The  cervical  ribs  are  single- 
headed,  with  not  the  least  indication  of  division. 

The  total  length  of  the  skull,  with  the  missing  premaxillaiy  por- 
tion estimated,  is  about  0.80  m.,  the  width  at  the  posterior  part  of 
the  orbits  0.35  m.  The  length  of  the  type  specimen  is  about  0.90  m.; 
the  width  proportionally  the  same. 
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Relationships  of  Br<ichmichenius. — ^The  most  distinctive  characters 
of  the  genus  are  found  in  the  broadly  united  palatines,  the  broad 
union  of  the  pterygoids  posteriorly,  the  short,  deep-set  interptery- 
goidal  vacuities,  the  ridge-like  buttresses  of  the  pterygoids,  the 
remarkably  small  number  of  the  cervical  vertebrae,  the  absence  of 
vascular  foramina  on  their  imder  side,  the  single-head  cervical 
ribs,  etc.  The  dorsal  surface  of  the  skull  has  a  remarkable  resem- 
blance to  that  of  PUosaurus  ferox,  as  figured  by  Andrews.  Andrews 
assumed  that  the  palatines  in  his  specimen  were  separated  by  the 
pterygoids  throughout,  but  expressly  says  that  indications  of  the  pala- 
tine relations  posteriorly  are  wanting.  I  have  scarcely  a  doubt  but 
that  they  will  be  found  to  have  the  same  structiu*e  as  in  Brdchaw- 
chenius  in  better  preserved  specimens  of  the  genus. 

Much  str^s  has  been  placed  upon  the  palatal  structure  in  the 
reptiles  as  indications  of  phylogenetic  relationships,  but  I  have  never 
had  a  great  deal  of  faith  in  the  stabihty  of  these  parts.  Here  we  have 
the  union  or  separation  of  the  palatines  in  the  same  order.  The 
general  shape  of  the  skull,  the  depressed  parietals,  and,  I  am  confi- 
dent, the  relations  of  all  the  other  bones  of  the  upper  side  of  the  skull, 
are  all  nearly  alike  in  PUosaurus  and  BrachaucTienius,  Furthermore, 
in  the  reduced  number  of  the  cervical  vertebrae  in  the  two  forms,  18 
or  20  in  the  older,  13  in  the  younger,  we  have  a  genetic  resemblance, 
I  believe,  one  that  strengthens  my  assumption  that  the  shortened 
neck  in  the  later  forms  is  not  a  primitive  character,  but  a  degenerate 
one,  one  that  has  been  acquired  in  more  than  one  phylum.  Indeed, 
so  far  as  all  these  characters  of  the  skull  go,  in  the  probability  that  the 
arrangement  of  the  skull  bones  will  be  found  essentially  alike  in  the 
two  genera,  I  should  hesitate  to  separate  the  two  types  generically, 
were  it  not  for  the  cervical  ribs,  single-headed  in  Brachauchenius, 
double-headed  in  PUosaurus,  The  character  of  the  cervical  ribs  has 
been  considered  as  of  more  than  generic  importance,  Seeley  even 
proposing  an  ordinal  subdivision  based  upon  the  divided  or  undivided 
neck-ribs.  Here,  too,  I  believe  that  the  fusion  of  the  imperfectly 
differentiated  heads  is  a  feature  coramon  to  more  than  one  line  of 
descent,  and  is  of  no  more  than  generic  importance.  It  is  a  fact  that 
all  known  American  Cretaceous  plesiosaurs  have  cervical  ribs  with 
undivided  heads,  and  that  is  probably  the  case  with  all  Cretaceous 
forms,  as  it  is  also  with  the  known  American  Jurassic  ones.  Double- 
headed  ribs  are  a  primitive  character  confined  to  the  early  forms,  for 
the  most  part. 

In  conclusion,  I  would  suggest  that  the  family  Pliosauridae  be 
maintained,  based  upon  the  common  characters  apparent  or  probable 
in  PUosaurus  and  Brachauchenius, 

The  characters  of  Bra^hauchenius,  so  far  as  they  are  now  known,  I 
give  as  follows : 

Brachauchenius, — Mesocephalic.     Teeth  not  more  than  20  in  ea< 
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maxilla,  strongly  ridged  and  anisodont.  Parietals  rounded  and 
obtuse  above,  not  elevated  into  a  crest.  Temporal  vacxiities  large; 
zygomatic  bars  slender  posteriorly.  Pterygoids  broadly  united  in 
the  middle  behind;  the  interpterygoidal  vacuities  short,  at  the  bottom 
of  a  depressed  pit.  No  palatine  foramina.  Palatines  broadly  united 
in  the  middle  in  front  of  the  pterygoids.  Cervical  vertebrae  13  in 
number,  smoothly  rounded  below,  without  vascular  foramina,  shal- 
lowly  concave  at  extremities;  cervical  vertebrae  broader  than  long; 
cervical  ribs  single-headed.  Benton  Cretaceous  of  Kansas  and  Texas. 
Relationships  of  the  Plesiosaurs. — In  the  attempt  to  reach  some 
definite  conclusions  as  to  the  habits  of  the  plesiosaurs,  I  gave  *»  five 
years  ago  the  following  list  of  adaptive  characters  in  aquatic,  air- 
breathing  vertebrates: 

1.  Elongation  of  the  head,  with  attenuation  of  the  fadial  region. 

2.  Elongation  of  trunk  and  tail,  but  especially  the  latter,  with  pro- 
gressive weakening  of  the  zygapophysial  articulations  posteriorly. 

3.  Shortening  of  the  neck. 

4.  The  acquirement  of  a  caudal  fin. 

6.  The  acquirement  of  sclerotic  plates. 

6.  Recession  of  the  external  nares. 

7.  Absence  of  the  sacrum  and  the  absence  or  progressive  obsoles- 
cence of  the  sternum. 

8.  Greater  slendemess  and  smaller  size  or  loss  of  the  hind  limbs. 

9.  Hyperphalangy  and  hyperdactyly. 

10.  Smoothness  of  the  skin. 

11.  Sponginess  of  the  bones  of  the  skeleton. 

12.  Increase  in  number  and  decrease  in  size  of  teeth. 

The  exceptions  which  the  plesiosaurs  present  to  these  adaptations 
are: 

1.  Elongation  of  the  neck,  with  increase  in  number  of  vertebrae. 

2.  Shortening  of  tail  and  body,  and  the  flattened,  depressed  form 
of  the  latter. 

3.  The  presence  of  a  well-defined  sacrum  of  three  vertebrae. 

4.  The  somewhat  greater  slendemess  of  the  hind  limbs,  but  with 
little  or  no  decrease  in  effectiveness  as  propelling  organs. 

In  these  exceptions  the  plesiosaurs  agree  with  the  marine  turtles. 
In  the  tail-propelhng,  aquatic  vertebrate  the  propodial  bones  are 
invariably  shortened,  as  for  instance  in  the  Cetacea,  Ichthyosauria, 
Pythonomorpha,  and  the  front  legs  of  the  Thalattosuchia,  and  the 
limbs  become  merely  equilibrational  organs  in  direct  proportion  to 
the  effectiveness  of  the  tail  as  a  propeUing  organ.  Experiments  on 
fishes  show  that  the  loss  of  the  paired  fins  does  not  impair  the  swim- 
ming powers  of  the  individual,  but  does  require  the  constant  vibra- 
tional use  of  the  tail  in  the  preservation  of  the  equilibrium,  while  the 

o  Kansas  University  Science  Bulletin,  I,  1902,  p.  259. 
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loss  of  the  caudal  fin  results  in  the  total  disability  of  the  animal.  In 
animals  propelling  themselves  wholly  or  chiefly  by  the  aid  of  the 
limbs  the  propodials  are  not  shortened,  but  are,  on  the  contrary, 
elongated,  as  in  the  plesiosaurs  and  marine  turtles.  The  reason  is 
obvious:  The  propodials  become  elongated  handles  of  oar-like  organs, 
of  which  the  blades  are  formed  by  the  progressively  widened  epi-, 
meso-,  and  metapodial  elements,  and  the  phalanges.  The  front  limbs 
of  the  plesiosaurs  are  always  broader  and  stronger,  but  not  longer 
than  the  hind  ones.  The  front  legs  of  the  marine  turtles  are  not  only 
broader  and  stronger,  but  also  longer  than  the  hind  ones,  though  the 
latter  have  by  no  means  lost  their  effectiveness  as  propelling,  or,  more 
probably,  guiding  organs.  The  connection  of  the  hind  limbs  of  the 
plesiosaurs  with  a  well-developed  sacrum  of  three  vertebrae  conclu- 
sively proves  the  propelling  function  of  these  limbs,  if  such  proof  were 
not  abundantly  furnished  by  the  limbs  themselves. 

We  have,  then,  certain  marked  resemblances  in  the  form  and  mode 
of  progression  between  the  plesiosaurs  and  turtles,  as  contrasted  with 
the  tail-propelling  type  presented  by  the  ichthyosaurs,  mosasaurs, 
and  thalattosuchians;  and  Fraas  uses^  this  resemblance  as  a  support 
for  the  diphyletic  grouping  of  the  reptilia  by  Osbom  into  the  Synap- 
sida  and  Diapsida,  the  former  having  the  oar-propelling  type,  the 
latter  the  tail-propelling  type.  But  the  argument  is  fallacious;  the 
resemblances  in  mode  of  progression  and  bodily  form  no  more  imply 
a  common  phyletic  origin  than  do  the  much  more  marked  resem- 
blances of  the  ichthyosaurs  and  dolphins. 

It  is  chiefly  because  of  the  external  resemblances  of  form  and 
similarity  in  mode  of  locomotion  in  the  water  that  it  has  been  gener- 
ally and  indefinitely  assumed,  from  Buckland's  time  to  the  present 
that  the  plesiosam*s  were  related  to  the  tm^tles.  How  well  this 
hypothesis  is  sustained  by  the  internal  structure  may  be  shown  by 
the  following  comments : 

In  addition  to  external  resemblances  and  undoubted  similarity  in 
habits  of  life,  two  other  characters  have  been  often  cited  as  evidence 
of  relationship  between  these  two  orders — the  epiphysial  mode  of 
ossification  of  the  propodials  (or  rather  of  the  humeri,  since  there  is 
no  evidence  yet  that  the, femora  have  the  peculiar  ''epiphyses"),  and 
the  fusion  of  the  procoracoid  with  the  scapula.  As  to  the  first  of 
these  assertions,  recent  careful  investigations  by  R.  Moodie  con- 
clusively prove  that  the  turtles  do  not.  have  true  epiphyses,  and  as 
was  long  ago  stated  by  DoUo,  and  recently  confirmed  by  Mr.  Moodie, 
the  lizards  do  have,  many  of  them,  at  least,  distinct  terminal  bony 
epiphyses  on  their  long  bones.  The  mode  of  ossification  of  the 
humerus  of  the  plesiosaurs  is  most  extraordinary,  without  known 
parallel  among  reptiles,  or  mammals  either,  so  far  as  that  is  con- 

«  Jahreeheften  d.  Vereins  f.  vaterl.  Naturkunde  in  Wttrtemberg,  1905,  p.  363. 
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cerned.**  The  presence  of  ''epiphyses^'  forming  nearly  the  whole 
of  the  humerus,  their  apices  separated  in  the  middle  of  the  bone  by 
perforating  canals  extending  through  the  shaft  of  the  bone,  is  utterly 
unlike  anything  that  has  been  observed  in  turtles  or  any  other  rep- 
tiles at  any  stage  of  their  existence.  I  trust  that  the  myth  of  epiphy- 
ses as  an  evidence  of  relationship  between  the  turtles  and  plesiosaurs 
may  not  reappear  again  .^ 

As  to  the  structure  of  the  scapula,  all  students  of  the  plesiosaurs 
are  now  agreed  that  the  procoracoid  does  not  unite  with  the  scapula, 
whatever  may  be  the  case  in  the  tm*tles  (where  it  is  equally  improb- 
able). The  presence  of  a  distinct  foramen  in  the  coracoid  of  many 
plesiosaurs,  or  its  deep  emargination  posteriorly,  points,  I  think,  to 
a  noif'mal  reptilian  manner  of  development  of  this  bone.  The  tri- 
radiate  structm-e  of  the  scapula  is  simply  a  parallel  character,  brought 
about  by  the  same  causes  which  have  produced  the  enormous  develop- 
ment of  the  coracoids,  a  structure  absolutely  lacking  in  the  earlier 
and  simpler  nothosaur  type,  where  it  would  confidently  be  expected 
were  the  orders  genetically  allied. 

Whatever  of  resemblance  there  may  be  in  the  form  and  habits  of 
these  two  orders  of  animals  has  been  due  solely  to  parallel  evolution, 
to  similar  aquatic  adaptations.  In  their  internal  structure  they  are 
really  remote  from  each  other,  and  neither  could  have  been  derived 
from  the  other  type,  not  even  in  a  remotely  antecedent  stage.  The 
turtles  have  a  stegocrotaphous  skull,  unlike  all  other  reptiles  save  the 
Cotylosauria,  Procolophonia,  etc.  The  plesiosaurs  have  a  large  tem- 
poral vacuity,  larger  indeed  than  is  to  be  found  in  any  other  reptiles 
of  the  therocrotaphous  (I  coin  the  word)  type.  Leaving  out  of 
account  adaptive  characters,  we  have  the  following  most  important 
differences  in  the  structure  of  the  two  orders:  The  turtles  lack  the 
lachrymal,  postorbital,  and  transverse  bones,  all  well  developed  in 
the  plesiosaurs.  They  have  a  distinct  opisthotic,  wanting  in  the 
plesiosaurs,  and  a  large  quadratojugal,  probably  wholly  wanting  in  the 
plesiosaurs.     The  plesiosaurs  have  a  large  pineal  foramen,  wholly 

a  See  Williston,  Field  Columbian  Mus.  Publ.  No.  73,  p.  73. 

bin  the  pigeon  "  at  four  days  there  are  two  cones  of  gradually  ossifying  cartilage,  the 
apices  of  which  are  close  together  in  the  middle  of  the  bone,  at  the  point  where 
the  primary  center  of  ossification  occurred,  while  the  bases,  quite  unossified,  form  the 
articular  ends.  These  two  cones  are  ensheathed  by  a  layer  of  periosteal  bone,  which 
of  course  is  thickest  opposite  the  ends  of  the  cones,  and  thins  off  as  the  two  extremi- 
ties are  approached.  .  .  .  These  two  cones  probably  represent  the  so-called 
epiphyses  of  the  Plesiosaurus.  I  have  not  been  able  to  find  that  this  reptile  possessed 
anything  corresponding  to  true  epiphyses."  (Parsons,  Jour.  Anat.  and  Physiol,, 
XXXIX,  1905,  p.  403.)  The  figure  of  the  bird  humerus,  given  by  Parsons,  strikingly 
resembles  the  ossificatory  plan  in  the  plesiosaurs,  save  that  the  latter  in  the  early  stage 
has  perforating  canals  through  the  rudimentary  medulla.  These  observations  of  Par- 
sons, seen  by  me  for  the  first  time  since  the  above  was  in  type,  effectually  dispose  of 
the  whole  matter  of  turtle  relationships  in  the  manner  of  ossification  of  the  long  bones. 


NO.  1640.  THE  SKULL  OF  BRACHA  UCHENIUS—  WILLISTON,  489 


wanting  in  the  turtles.  The  turtles  have  a  single,  unpaired,  true 
vomer  and  no  prevomers;  the  sauropterygians  have  large  prevomers 
and  a  small  or  no  true  vomer.  A  large  interpterygoid  vacuity  is 
present  in  the  plesiosaurs,  wanting  in  the  turtles.  Fm^thermore,  the 
turtles  have  still  preserved  the  primitive  hypocentral  mode  of  attach- 
ment of  the  thoracic  ribs,  while  the  single-headed  thoracic  ribs  of  the  ■ 
plesiosaurs  are  attached  high  up  on  the  extremities  of  the  diapophy- 
ses,  and  this  character  can  not  be  ascribed  to  aquatic  adaptation,  I 
think,  since  the  ichthyosaurs  and  mosasaurs  have  preserved  their 
early  pleurocentral  attachment  of  these  ribs. 

And  one  is  welcome  to  all  the  resemblances  that  may  be  found  in 
the  vertebrae,  girdles,  and  limbs.  I  repeat,  there  is  only  a  remote 
relationship  between  the  two  orders  in  osteological  structure.  The 
plesiosaurs  could  not  have  been  derived  from  any  ancestors  that 
might  by  the  widest  stretch  of  imagination  be  called  Chelonia,  or 
Chelonia-like.  Nor  could  the  turtles  have  come  from  any  forbears 
even  suggesting  the  sauropterygian  structure. 

I  am  still  strongly  of  the  opinion  that  the  Sauropterygia  were 
derived  from  a  primitive  therocephalian  ancestry;  while  I  am  firmly 
of  the  opinion  that  the  turtles  have  had  a  quite  independent  origin 
from  some  primitive  cotylosaurian,  like  the  Chelydosauria,  as  Case 
has  forcefully  shown.  The  turtles  occupy  a  phylum  distinctly  their 
own,  no  more  intimately  related  to  the  plesiosaurs  than  they  are  to 
the  ichthyosaurs  or  rhynchocephalians.  I  can  not  accept  the  con- 
tention of  McGregor  that  the  Ichthyosauria  had  a  primitively  sauro- 
crotaphous  (I  need  not  apologize  for  the  word)  type  of  skull,  but 
would  rather  believe  that  they,  too,  enjoyed  a  genealogical  line  all 
their  own  from  the  most  primitive  type  of  reptiles,  and  that  they 
should  no  more  be  grouped  with  the  dinosaurs  and  crocodiles  than 
with  the  plesiosaurs  and  theriodonts. 

EXPLANATION  OF  PLATES. 

Plate  XXXIV. 

Brachauchenius  lucasi,  type  specimen  in  U.  S.  National  Museum.  After  Lucas. 
(Plate  from  Vol.  I,  Quarterly,  Smithsonian  Misc.  Col.) 

Plate  XXXV. 

Skull  of  Brachaucheniu^,  U.  S.  National  Museum  Collection,  from  Eagle  Ford  Shales 
of  Texas.     One-fourth  natural  size,     feo,  ^xoccipital;  P<'^  petrosal;  iS^,  stapes. 

Plate  XXXVI. 

Part  of  front  paddle  of  Bracliauchenius,  Texas  specimen,  one-half  natural  size. 

Plate  XXXVII. 

Restored  outline  of  skull  of  Brachaxtcheniiis,  Texas  specimen,  one-half  natural  size. 
Ang,  angular;  Ep,  epipterygoid;  Frf^  frontal;  Naf^  nasal?;  /,  jugal;  La,  lachrymal; 
TuaXj  maxilla;  na,  external  naris;  Pa,  parietal;  Pf,  parietal  foramen;  P/r,  postfrontal; 
Po,  postorbital;  Prf,  prefrontal;  Pmx,  premaxilla;  Q,  quadrate;  Sq,  squamosal;  Sur, 
surangular;  Tv,  temporal  vacuity. 
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Part  of  Front  Paddle  of  Brachauchenius. 

For  explanation  of  plate  see  page  489. 
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List  OF   FISHES  RECORDED   FROM  OKINAWA  OR   THE 
RIU  KIU  ISLANDS  OF  JAPAN. 


By  David  Starr  Jordan  and  Edwin  Chapin  Starks, 

0/ Stanford  University. 


The  Riu  Eju  Islands,  known  also  as  Lu  Chu  or  Lyu  Kyu,  in  Japa- 
nese as  Okinawa,  constitute  a  group  of  tropical  islets,  coral  bound 
and  volcanic  in  origin,  extending  southward  from  near  the  Japanese 
island  of  Kiusiu  toward  the  island  of  Formosa.  Little  is  known  of 
the  fish-faima  of  this  region,  except  that  it  is  fully  tropical,  composed 
largely  of  forms  having  a  wide  distribution  among  the  coral  islands 
of  Polynesia,  with  some  species  characteristic  of  the  coasts  of  south- 
em  Japan  and  China. 

While  in  Japan,  in  1900,  Messrs.  Jordan  and  Snyder  obtained  two 
small  but  useful  collections  from  these  islands.  One  of  these  was 
presented  by  Mr.  Alan  Owston,  the  well-known  naturahst  of  Yoko- 
hama; the  other  was  purchased  from  Yonekichi  Koneyama,  a  natural- 
history  dealer  in  Tokyo.  The  first  collection  was  made  up  of  small 
fishes  from  the  reefs  of  the  large  island  of  Katsuudake,  on  which  is 
Naha,  the  principal  town  of  Okinawa,  and  from  the  smaller  island  of 
Ishigaki  at  its  town  of  Yaeyama.  Koneyama's  collection  came  from 
the  Naha  market.  From  the  Imperial  Museum  of  Tokyo  also  several 
specimens  were  received,  from  the  island  of  Miyako  (Miyakojima), 
and  from  Naha,  island  of  Katsuudake,  through  the  courtesy  of  Dr. 
Chiyomatsu  Ishikawa.  Some  others  were  received  from  the  Imperial 
University  through  Dr.  Kakichi  Mitsukuri,  and  still  others  in  the 
Imperial  Museum  have  been  recorded  by  Ishikawa  and  Matsuiira. 

The  collections  in  question  were  brought  by  Profs.  Jordan  and 
Snyder  to  the  Museum  of  Stanford  University,  and  most  of  the  new 
species  have  been  already  noted  in  previous  papers  on  the  fish-fauna 
of  Japan.  A  series  of  duplicates  is  in  the  United  States  National 
Museum.  Illustrations  of  a  number  of  these  species  have  appeared 
in  papers  recently  published  in  these  Proceedings. 

Family  CHANIDiE. 
Chanos  chaxios  (Forskil). 

Okinawa  (Imperial  Museum) .  o^,^^, .^ GoOglc 
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Family  ELOPID^. 

Megalops  cypiinoides  (Broussonet). 

Okinawa  (Koneyama). 

Elops  saurus  Linnaeus. 

Okinawa  (Imperial  Museum). 


Family  SYNODONTIDiE. 

S3modu8  japonicus  (Houttuyn). 

Okinawa  (Imperial  Museum). 

Family  MONOPTERIDiE. 

Monopterus  albus  (Zuieuw). 

M(mopUni9  alhus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIIT,  1901,  p.  838. 

Naha,  Amami-Oshima  (Owston). 

Family  LEPTOCEPHALIDiE. 

Leptocephalus  riukiuanus  (Jordan  and  Snyder). 

Leptocephahis  riuJciuanus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901, 
p.  852. 

Ishigaki  (Owston). 

Family  MYRIDiE. 

Mursenichthys  owstoni  (Jordan  and  Snyder). 

Murxnichthys  owstoni  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,   1901, 
p.  862. 

Ishigaki  (Owston). 

Family  OPIIICIITIIYIDiE. 

Callechelys  melanotsenia  (Bleeker). 

Callechelya  melanotsenia  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901, 
p.  865. 

Ishigaki  (Owston). 

Leiuranus  semicinctus  (Lay  and  Bennett). 

Leiuranus  semicinctus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901, 
p.  866. 

Ishigaki  (Owston). 

Chlevastes  colubrinus  (Boddaert). 

Chlevastes  colubrinus  J onv an  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  867. 

Ishigaki  (Owston). 

Microdonophis  erabo  (Jordan  and  Snyder). 

Microdonophis  erabo  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  870. 

Naha,  Okinawa  (Koneyama).  Digitized  by  LjOOglC 
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Family  MORINGUIDiE. 

Moringua  abbreviata  (Bleeker). 

Aphthalmichthys  abhreviatus  Jordan  and  Snyder^  Proc.  U.  S.  Nat.  Mus.,  XXIII, 
1901,  p.  877. 

Ishigaki  (Owston). 

Family  MURiENIDiE. 

Strophidon  bruxnmeri  (Bleeker). 

Strophidon  brummeri  J ord as  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  885. 

Ishigaki  (Owston). 

Bchidna  delicatula  (Bleeker). 

Echidna  Jnshinouyei  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII,  1901,  p.  885. 

Naha,  Okinawa  (Koneyama). 

Uropterygius  okinawae  (Jordan  and  Snyder). 

Uropterygius  okinawx  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  1901,  p.  887. 

Okinawa  (Koneyama). 

Family  EXOCCETID^. 

Hemiramphus  dussumieri  (Cuvier  and  Valenciennes). 

Okinawa  (Imperial  Museum). 

Family  SYNGNATHID^. 

Cory  throichihys  isigahiiis  J  ORD  AH  and  Snyder,  Proc.  U.  S.  Nat.  Mue.,  XXIV,  1902,  p.  7. 
Ishigaki  (Owston.) 

Gasterotokeus  biaculeatus  (Bloch). 

Gasterotokeus  biaculeatus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902, 
p.  11. 

Miyako  Island  (Imperial  Museum). 

Hippocampus  aterrimus  (Jordan  and  Snyder). 

Hippocampus  aterrimus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902, 
p.  14. 

Ishigaki  (Owston). 

Hippocampus  kuda  (Bleeker). 

Hippocampus  huda  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  15. 

Miyako  (Imperial  Museum). 

Family  CENTRISCIDJC. 

^oliscus  strigatus  (Giinther). 

JSoliscus  strigatus  Jordan  and  Starks,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  71. 

Ishigaki  Island  (Owston). 
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Family  A.THERINID.E. 

Atherina  woodward!  (Jordan  and  Starks). 

Atherina  woodwardi  Jordan  and  Starks,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  200. 

Okinawa,  Miyako  (Imperial  Museum;  Imperial  Uiiiversit3\) 
Family  MUGILIDiE. 

Liza  troscheli  (Bleeker.) 

Okinawa  (Imperial  Museum). 

FamUy  HOLOCENTRIDiE. 

Holocentrus  praslin  (Lacipide). 

Holocentrus  alboruber  J ordas  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XX\'1, 1903,  p.  15. 

Naha,  Okinawa  (Imperial  Museum). 

This  specimen  represents  the  highly  colored  form  or  ontogenetic 
species  common  also  in  the  coral  reefs  of  Samoa,  and  throughout  the 
South  Seas.  This  is  Holocentrus  praslin  (Lac^pede).  It  differs  from 
the  typical  Holocentrus  ruber  (Forskal)  (//.  alioruber)  only  in  its 
intense  colors,  the  deep  red  stripes  being  almost  black.  //.  alhoruber 
from  Canton  seems  to  be  the  same  as  H,  ruber  of  the  Red  Sea. 
Holocentrus  ittodai  (Jordan  and  Fowler). 
Holocentrus  ittodai  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  1903,  p.  16. 

Naha,  Okinawa  (Imperial  Museum). 

Family  CARANGID^. 

Scorn beroides  orientalis  (Schlegel). 
Miyako  (Imperial  Museum). 


Flli.  1.  — SERIOLA   QUINQUKRADIATA. 


Caranx  ig^obilis  (Forskal). 

Miyako  (Imperial  Museum). 
Seriola  quinqueradiata  (Schlegel). 

Two  specimens  from  Naha  (Imperial  University) .GoOqIc 


N0.1541.       FISHES  FROM  RIU Kill  ISLANDS— JORDAN  AND  STARKS.       495 


Trachinotus  bailloni  (Lac^p^de). 

One  specimen  from  Naha,  a  little  deeper  in  form  than  usual  in  this 
species  (Imperial  University). 


Fig.  2. -Trachinotus  BAILLONI. 

Family  EQUULID.E. 

Leiognathus  edentulus  (Bloch). 

Miyako. 

Family  SERRANEID.E. 

Epinephelus  merra  (Bloch). 

Okinawa  (Imperial  Museum). 

Epinephelus  fasciatus  (Forskal). 

Okinawa  (Imperial  Museum). 
Cephalopholib  urodelus  (Cuvier  and  Valenciennes). 

Okinawa. 

Centrogenys  waigiensis  (Quoy  and  Gaimard). 
Okinawa  (Imperial  Museum). 

Family  LUTIANID^. 

Lutianus  marginatus  (Cuvier  and  Valenciennes). 

Okinawa  (Imperial  Museum). 
Lutianus  unimaculatus  (Bloch). 

Okinawa  (Imperial  Museum). 

Terapon  jarbua  (Forskal). 

Okinawa  (Imperial  Museum). 
Proc.  N.  M.  vol.  xxxii— 07 32 
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FamUy  MULLID^. 

Pseudupeneus  indicus  (Shaw). 

Psevdupeneus  indicus  Snyder,  Proc.  U.  S  Nat.  Mus.,  XXXII,  1907,  p.  93. 

Okinawa  (Imperial  Museum). 
Pseudupeneus  moana  (Jordan  and  Seale). 
Psevdupeneus  moana  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXXII,  1907,  p.  89. 

Okinawa  (Imperial  Museum). 

Family  KYPHOSIDiE. 

Girella  Mezina  Jordan  and  Starks,  new  species. 

Head  3|  in  length  to  base  of  caudal;  depth  2^,  Eye  3^  in  head; 
maxillary  3;  interorbital  space  3|.  Dorsal  XIV,  14;  anal  III,  11; 
scales  8-50-17,  besides  smaller  ones. 

Jaws  equal,  maxillary  reaching  to  below  front  of  eye.  Ipterorbital 
space  broad  and  convex ;  outline  of  head  a  little  more  convex  opposite 
eyes  than  elsewhere.  Preop)ercle  very  finely  denticulate,  the  spinules 
extending  around  the  angle  but  not  much  on  the  lower  limbs.  Gill- 
rakers  slender ;  22  on  lower  limb  of  arch ;  the  longest  one-third  of  diam- 
eter of  orbit. 

Scales  strongly  ctenoid;  7  scales  in  a  series  extending  down  and 
back  between  front  of  dorsal  and  lateral  Une,  17  up  and  forward  from 
front  of  anal  to  lateral  line.  Small  scales  on  the  basal  three-fourths  of 
soft  dorsal,  caudal,  and  anal,  between  the  rays.  Small  scales  closely 
cover  the  cheek,  opercle,  and  subopercle;  a  narrow  row  of  scales  along 
upper  edge  of  interopercle ;  no  naked  area  anywhere  on  opercle  or  sub- 
opercle. Small  crowded  scales  covering  interorbital  space  extending 
to  a  blunt  point  at  middle  of  space  a  little  anterior  to  middle  of  eye, 
leaving  supraorbital  rim  naked.  Snout,  preorbital,  maxillarj-,  and 
mandible  naked. 

No  notch  between  dorsals;  the  last  dorsal  spine  the  longest,  equal 
to  distance  from  tip  of  snout  to  edge  of  preopercle.  Second  anal  spine 
as  long  as  third  and  somewhat  stronger ;  its  length  two-thirds  that  of 
soft  rays.  Ventrals  reaching  to  vent ;  pectoral  bluntly  pointed  at  tips 
of  upper  rays ;  caudal  lunate. 

Color  light  brown,  doubtless  dark  olive  green  in  life,  made  dark  by  a 
dark  brown  spot  at  the  base  of  each  scale;  upper  parts  of  side  darker; 
belly  light  brown;  under  part  of  head  white;  a  conspicuous  yellowish- 
white  bar  extends  across  sides  from  base  of  seventh  and  eighth,  dorsal 
spines  toward  vent,  but  scarcely  reaching  to  vent;  its  width  is  about 
half  that  of  eye.  Dorsal  and  anal  and  ventral  dark  brown,  the  last 
darker  on  upper  surface ;  pectoral  dusky  brown  with  a  brown  streak 
across  its  base. 

This  species  differs  from  Girella  zonata  Giinther,  a  species  from  an 
unknown  locality,  in  having  the  opercular  bones  closely  scaled.    In 
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all  other  respects  it  agrees  very  well  with  Gunther's  description.  In 
CrireUa  zonata,  the  opercle  is  said  to  be  naked,  with  scales  on  its  upper 
margin  only,  the  usual  condition  in  the  genus  GireUa. 

Mr.  C.  Tate  Regan,  at  our  request,  has  examined  the  type  of  GireUa 
zonata  in  the  British  Museum,  as  also  two  young  examples  of  the  same 
species  from  Porto  Grande,  St.  Vincent,  collected  by  the  Travailleur 
and  Talisman. 

These  agree  with  Dr.  Gunther' s  account,  having  scales,  comparable 
to  those  on  the  cheeks,  on  the  upper  part  of  the  opercle  only.  The 
rest  of  the  opercle  is  covered  by  smooth  skin,  in  which  minute  rudi- 
mentary scales  can  be  detected. 

GireUa  zonata  is  therefore  a  species  distinct  from  GireUa  mezina, 
and  its  habitat  is  in  the  eastern  Atlantic. 

The  Japanese  species  may  be  distinguished  by  the  following: 

KEY   TO    SPECIES. 

a.   Opercles  naked,  except  for  a  baud  of  scales  above;  no  white  cross  band;  lobes  of 

caudal  acute. 

b.  Dorsal  species  XV;  scales  about  8-52  to  53-17;  color  not  very  dark,  a  dark  spot 

at  the  base  of  each  scale  along  side  of  body;  edge  of  opercle  pale  .  .punctata. 

bh.  Dorsal  species  XIV;  scales  about  10-62-18,  besides  smaller  ones;   color  very 

dark;  no  distinct  spots  at  base  of  scales;  edge  of  opercle  dusky leonina. 

aa.  Opercles  fully  scaled;  scales  about  8-50-17;  dorsal  species  XIV;  body  rather 
deep;  color  brown,  with  a  darker  spot  at  base  of  each  scale;  a  conspicuous 
cross  bar  of  yellowish  white  on  middle  of  lx)dy  extending  nearly  to  vent;  lobes 
of  caudal  bluntish mezina. 


Fig.  3.— GniELLA  mezina. 


GireUa  mezina  is  here  described  from  a  specimen  150  mm.  in 
length  taken  at  Naha,  and  presented  by  the  Imperial  University. 
It  is  numbered  9985,  Stanford  University.  Mejina  or  Mejinadai 
is  the  vernacular  name  of  GireUa  punctata  in  Japan. 
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In  the  Japanese  collections  of  Jordan  and  Snyder  we  find  speci- 
mens of  two  other  species  of  GireHa,  One  of  these,  the  common 
Mejina  of  the  markets,  is  unquestionably  the  GireUa  punctata  of  Gray. 
This  is  a  large  scaled  form,  having  50  to  52  series  of  scales,  usually 
15  dorsal  spines  (in  one  specimen  we  find  but  14).     The  membrane 


Fig.  4.— Gibella  leonina. 


of  the  gill  cover  is  pale;  the  general  color  is  olive,  darker  on  the 
fins,  and  each  scale  has  a  faint  darker  spot  at  base.  The  other  is 
GireUa  leonina ^  Crenidens  leoninuSy  and  Crenidens  melanychihys  of 
Richardson,  the  latter  based  on  the  figure  of  MelanycTiihys  of  Schlegel. 


^«r 


Fig.  5.— Gibella  punctata. 


In  this  species  there  are  60  series  of  scales,  14  dorsal  spines;  the 
scales  are  dark  without  darker  basal  spot  and  there  is  a  dark  browB 
border  to  the  gill  cover.  Of  GireUa  punctata  we  have  specimens 
from  Wakanoura,  Tokyo,  Yokohama,  Nagaski,  Misaki,  and  Tsuniga. 
We  figure   a  specimen  from   Yokohama.     Of  GireUa  melanichihys 
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we  obtained  a  single  specimen  from  Wakanoura.  The  figure  of 
*^  Mdanyckthys'^  Schlegel,  showa  this  second  species,  but  the  opercles 
axe  represented  ii^  the  figure  as  entirely  scaly,  a  condition  which 
obtains  in  GireUa  mezina  but  in  neither  of  the  other  Japanese  species. 
In  both  these  species,  GireUa  punctata  and  GireUa  leoninay  there  are 
scales  along  the  upper  part  only  of  the  opercle. 

Of  the  two  names  given  by  Richardson,  leoninus  and  melanicMkySy 
the  latter  can  be  certainly  identified,  as  it  rests  on  the  illustration  by 
Schlegel. 

Crenidens  leoninus  occurs  on  a.  preceding  page,  and  has  therefore 
page  priority.  It  is  based  on  a  figure  of  Reeves.  The  scanty  des- 
cription gives  the  number  of  dorsal  species  as  14,  and  the  coloration 
plain  dark  green  and  reddish  with  no  mention  of  spots. 

The  name  leoninus,  therefore,  without  much  doubt  belongs  to  the 
species  called  Melanyckthys  by  Schlegel. 

Family  GERRID^. 

QERREOMORPHA  JAPONICA  (Bleeker). 

Two  specimens  from  Okinawa  presented  by  the  Imperial  Univer- 
sity. We  have  also  a  specimen  similar  to  these  from  Wakanoura. 
This  species  much  resembles  the  common  Japanese  Xystsema  erythrou- 
rum  (Bloch)  {  =  Gerres  equula  Schlegel).  It  is,  however,  distinguished 
by  small  but  constant  differences,  besides  the  distinction  in  the  num- 
ber of  dorsal  spines  on  which  Macleay  founded  the  genus,  Gerre- 
omorpJia  japonica  have  10  dorsal  spines,  while  in  all  the  species  of 
Gerres  and  of  Xystsema  there  are  nine. 

The  body  in  Gerreomorpha  japonica  is  deeper  than  in  Xystsema 
erythroururriy  the  depth  2  J  in  length  to  base  of  caudal.  In  X.  erythrou- 
rum  the  depth  is  2  J  in  length.  The  anterior  curves  of  the  outline  in 
G.  japonica  are  more  convex,  and  the  body  more  angulated  at  front 
of  anal.  There  is  a  little  less  distance  between  the  ventral  base  and 
the  anal  spines.  In  G,  japonica  the  distance  from  front  of  ventral 
base  to  anal  spines  is  equal  to  the  distance  from  tip  of  snout  to  base 
of  pectoral.  In  X.  erythrourum  the  former  distance  is  greater  by 
nearly  an  eye's  diameter.  The  snout,  in  G.  japonica  is  a  little  shorter 
less  than  eye,  while  in  X.  erythrourum  it  is  slightly  greater  than  eye. 
The  dorsal  rays  in  Gerreomorpha  japonica  are  X,  9;  in  Xystsema 
erythrourum,  IX,  10. 

The  second  interhaemal  in  X,  erythrourum  is  long  and  spear-shaped 
as  in  the  American  Xystaema  cinereum.  The  air  bladder  is  forked 
behind,  a  fork  on  each  side  of  the  interhsemal  spine. 

Gerreom^orpha  japonica  has  been  hitherto  known  from  a  single 
specimen  obtained  by  Doctor  Bleeker  at  Nagasaki  and  from  a  speci- 
men from  Nagasaki  described  by  Nystrom.** 
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The  species  from  China  called  Gerres  japonicus  by  Giinther,  having 
nine  dorsad  spines  and  the  depth  2§  inches  high,  must  be  a  Xystsema, 
probably  X.  erythrourum.  Of  this  species  we  have  many  specimens 
from  Wakanoura,  Oida,  and  Nagasaki. 

Family  POMACENTRID^. 

Amphiprion  frenatus  (Brevoort). 

AmpMrionfrenatu*  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Muu.,  XXIV,  1902,  p.  597. 

Abudefduf  ccelestinus  (Lac^pide). 

Okinawa  (Imperial  Museum). 

Family  LABRID^. 

Crenilabrus  stejnegeri  (Ishikawa). 

Crenilabrus  stejnegeri  Ishikawa,  Proc.  Imperial  Museum,  Tokyo,  1904,  p.  12,  Naha, 
Okinawa. 

Okinawa  ( Imperial  Museum) . 

Ampheces  geog^aphicus  (Cuvier  and  Valenciennes). 

Anampsen  geographies^  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902, 
p.  628. 

Okinawa  (Imperial  Museum). 

Stethojulis  psacas  (Jordan  and  Snyder). 

SUthojitlis  psacas  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  190^,  p.  629. 

Okinawa  (Imperial  Museum). 

Stethojulis  strigiventer  (Bennett). 

Stethojylis  strigiventer  Jordan  and  Snyder,  Proc.  IT.  S.  Nat.  Mus.,  XXIV,  1902,  p.  631. 

Miyako  (Imperial  Museum). 

Hemigymnus  melapterus  (Bloch). 

Hemigymnus  melapterus  Jordan  and  Snyder,  Proc.  IT.  S.  Nat.  Mus.,  XXIV,  1902, 
p.  634. 

Okinawa  (Imperial  Museum^. 

HalichAres  trimaculatus(Quoy  and  Gaimard). 

GUntheria  trimaculata  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  635. 

Okinawa  (Imperial  Museum). 

Cheilio  inermis  (Porsk&l). 

Cheilio  inermis  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  644. 

Naha,  Okinawa  (Imperial  Museum). 

Thalassoma  lutescens  (Solander). 

TTialassoma  lutescens  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  647. 

This  species  is  apparently  well  separated  from  Thalassoma  lunart. 
It  occurs  also  in  the  South  Seas. 

rhalassoma  dorsale  (Quoy  and  Gaimard).  °'9' '^^^  ^^  COOg Ic 

lialassoma  dorsale  J ort) an  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  648. 

Okinawa  rimnerial  Museum). 
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GomphoBus  tricolor  (Quoy  and  Gaimard). 

Gomphosus  tricolor  J  ord  as  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  649. 

Naha,  Okinawa  (Imperial  Museum). 

Gomphosus  varius  (Lac6pide). 

Gomphosm  ran'itg  Jordan  and  Snyder,  Proc.  U.  S.  Nat  .Mus.,  XXIV,  1902,  p.  650. 

Cirrhilabrus  lyukyuensis  (Ishikawa). 

CHrrkilabrus  lyukyuensis  Ishikawa,  Proc.  Imp.  Mus.,  Tokyo,  1, 1904,  p.  13. 

Miyako  (Imperial  Museum). 

Cheilinus  oxyrhytichus  (Bleeker). 

CJieilinusoxyrhynchtcs  J ORD AH  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  653. 

Okinawa  (Imperial  Museum) . 

Family  SCARICHTHYID^. 

Calotomus  japonicus  (Cuvier  and  Valenciennes). 

Calotomus  japonicus  J ORD AS  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  667. 

Okinawa  (Imperial  Museum). 

Family  PIATACID^. 

Platax  teira  (Forskal). 

Platax  t«>a  Jordan  and  Fowler,  Proc.  U.  8.  Nat.  Mus.,  XXV,  1902,  p.  526. 

Okinawa  (Imperial  Museum). 

Family  (^H/ETODONTID^.. 

Chsetodon  vagabundus  (Linnseus). 

Chsetodon  vagabundus  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  532.  - 

Naha,  Okinawa. 

Chaetodon  setifer  (Bloch). 

Chsetodon setiferZoRii AS  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  531. 

Okinawa  (Koneyama). 

Chsetodon  daedalma  (Jordan  and  Fowler). 

Chsttodondaedalma  J ORU AS  and  Fowler,  Proc.  U.  S.  Nat.  Mua.,  XXV,  1902,  p.  538. 

Naha,  Okinawa  (Koneyama). 

Heniochus  acuminatus  (Linnaeus). 

Henioehus  macrolepidotus  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902, 

p.  542. 
Holacanthus  tibicen  (Cuvier  and  Valenciennes). 
Holacanthus  tibicen  Jordas  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  548. 

Naha,  Okinawa  (Koneyama). 

Family  ACANTHURID.F.. 

Hepatus  triostegfus  (Linnaeus).  Digitized  by  LjOOglC 

Teuikis  triostegus  J ordas  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  552. 

Okinawa  (Imperial  Museum). 


502  PROCEEDINGS  OP  THE  NATIONAL  MUSEUM.  vol.  xxxii. 


Hepatus  matoides  (Cuvier  and  Valenciennes). 

Teuthis  arge^Uxis  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.  (perhaps  not  ot  Quoy 
andGaimard^XXV,  1902,  p.  553. 

Okinawa  (Imperial  Museum). 

This  species  is  the  one  figured  by  Jenkins  as  Teuthis  gilntheri.  The 
rest  of  its  synonymy  is  uncertain,  but  the  name  matoides  probably 
belongs  to  it. 

Hepatus  elongatus  (Lacipide). 

leuihis  bipunctUm  Jordan  and  Fooler,  Proc.  IT.  S.  Nat.  Mus.,  XXV,  1902,  p.  554. 

Miyako  Island,  Okinawa  (Imperial  Museum).  Thife  is  identical 
with  Acanihums  nigroris  Cuvier  and  Valenciennes  and  with  Acaniku- 
rus  bijmnctatus  Gunther. 

Zebrasoma  flavescene  (Bennett). 

Zebrasama  Jlavescens  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  ooo. 
Naha,  Okinawa  (Koneyama). 

Family  SIGANID^. 

Siganus  virgatus  (Cuvier  and  Valenciennes). 

Siganus  virgatus  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  562. 
Miyako  (Imperial  Museum). 

Family  BALISTID.E, 

Balistes  capistratus  (Shaw). 

Pachyiiaihus  capistratum  Jordan  and  Fowler,  Proc.  V.  S.  Nat.  Mu.«».,  XXV.  1902, 
p.  255. 

Naha  (Koneyama). 

Balistes  flavimarginatus  (Ruppell). 

Pseudobalistes  Jlainmarginatus  J oRi) AS  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV.  19<»2, 
p.  257. 

Okinawa  (Imperial  Museum). 

Balistapus  aculeatus  (Linnseus). 

Balistapus  aculeatus  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  259. 
Naha  (Koneyama). 

Monacanthus  setifer  (Bennett). 
Miyako  (Imperial  Museum). 
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Family  TETRAODONTIDiE. 

Spheroides  alboplumbeus  (Richardson). 

Spheroides  alboplumbeus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mub.,  XXIV,  1902, 
p.  243. 

Okinawa  (Imperial  Museum). 
Tetraodon  hispidus  (Linnaeus). 

Tetraodon  hispidus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  251. 
Naha  (Koneyama);  Ishigaki  Island  (Owston). 

Tetraodon  meleagris  (Lacepide). 

Tetraodon  meleagris  J ORDAK  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  253. 
Okinawa  (Koneyama). 

Family  CHEILODACTYLIDiE. 

Qoniistius  zonatus  (Cuvier  and  Valenciennes). 

Okinawa  (Imperial  Museum). 

Family  SCORPiENID^. 

Scorpsenopsis  gibbosa  (Bloch). 
Okinawa  (Imperial  Museum). 

Pterois  volitans  (Linnaeus). 

Miyako  (Imperial  Museum). 

Family  OSPHROMENID^. 

Polyacanthus  opercularis  (Linnaeus). 
Okinawa  (Imperial  Museum). 

Family  GOBIID^. 

Valenciennea  muralis  (Quoy  and  Gaimard). 

Valendennea  muralis  JonDAS  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  42. 
Miyako  (Imperial  Museum). 

RhinogobiuB  nebulosus  (Forsk&l). 

Gobius  criniger  Cuvier  and  Valenciennes. 
Okinawa  (Imperial  Museum). 
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Eleotris  fiisca  (Bloch  and  Schneider). 

Eleotris/uscaJonvAH  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIV,  1902,  p.  46. 

Synonymy,  not  description,  which  was  taken  from  a  Hawaiian 
example  of  Eleotris  sandwichensis  Vaillant  and  Sauvage. 

Okinawa  (Imperial  Museum). 

Family  BLENNilDiE. 

Petroscirtes  elatus  (Jordan  and  Snyder). 

Petrosdrtes  elatus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mub.,  XXV,  1903,  p.  452. 
Ishigaki  Island  (Owston). 

Salarias  fasciatus  (Block). 

Salarias  ceramensis  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mur.,  XXV,  1903,  p.  458. 
Ishigaki  Island  (Owston) .    This  is  probably  S,  ceramensis  of  Bleeker. 
Family  CONGROGADIDiE. 

Congrogadus  subducens  (Richardson). 

Hierichthys  encryptes  Jordan  and  Fowler,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902,  p.  744. 

Miyako. 

The  genus  Hierichthys  is  not  distinct  from  Congrogadus,  the  con- 
tinuous lateral  line  shown  in  Richardson's  figures  of  Congrogadus 
subducens  being  due  to  an  error  of  the  artist,  as  Richardson  himself 
observed.  This  correction  on  the  part  of  Richardson  was  overlooked 
when  the  genus  Hierichthys  was  proposed. 


Digitized  by  VjOOQ  IC 


A  NEW  GERRHONOTINE  LIZARD  FROM  COSTA  RICA. 


By  Leonhard  Stejneger, 

Curator f  Divmon  of  Reptiles  and  BatrachianSy  U.  S»  National  Museum, 


Prof.  A.  Alfaro,  the  distinguished  director  of  the  National  Museum 
in  San  Jos^,  Costa  Rica,  has  sent  me  from  time  to  time  specimens  of 
reptiles  for  identification,  and  among  them  is  a  Gerrkonottis  which 
appears  to  be  new,  and  which  I  take  pleasure  in  naming  after  him. 

GERRHONOTUS  ALFAROI,  new  species. 

Didgnoms, — An  unpaired  prefrontal  shield  laterally  inclosed  by 
two  pairs  of  prefrontals,  and  narrowly  in  contact  with  frontal;  dorsal 
scales  not  larger  than  ventrals;  nuchal  scales  in  8  rows;  lateral  dorsal 
scales  smooth;  dorsal  scales  in  16  rows,  the  6  median  rows  strongly 
keeled;  2  pairs  of  internasals;  nasal  not  in  contact  with  rostral;  no 
projecting  scales  above  the  ear;  ventrals  in  12  rows.  Color  above 
black,  sprinkled  with  numerous  bluish  (greenish?)  specks. 

Habitat. — Costa  Rica. 

Type.— Qeit.  No.  37342,  U.S.N.M.;  Santa  Maria,  northeast  Laguna, 
Costa  Rica,  2,000  meters  altitude;  January,  1907;  collector,  J.  F. 
Tristan;  original  No.  223. 

Desct'iption  of  type-specimen . — Head  very  distinct  from  neck;  head 
shields  smooth;  2  pairs  of  internasals  behind  the  rostral;  5  pre- 
frontals, 2  smaller  ones  on  each  side  of  a  large,  unpaired,  hexagonal 
shield,  the  latter  narrowly  in  contact  with  the  frontal;  nasal  separated 
from  rostral;  2  small  supranasals;  1  postnasal,  much  higher  than 
broad;  2  superposed  loreals,  upper  largest,  extending  to  the  upper 
surface;  4  smaller  outer  supraoculars,  anterior  largest,  and  4  larger 
inner  ones,  anterior  2  in  contact  with  frontal;  frontal  broadly  in 
contact  with  interparietal;  1  pair  of  fronto-parietals  and  2  pairs  of 
parietals,  the  anterior  pair  larger  and  separated  by  interparietal,  the 
posterior  by  the  occipital;  9  supralabials,  the  last  largest  and  larger 
than  temporals;  sides  of  neck  widely  gfranular;  lateral  fold  strong, 
with  a  granular  zone;  nuchal  scales  smooth,  in  8  rows;  dorsals  not 
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larger  than  ventrals,  in  16  rows,  the  6  median  rows  strongly  keeled, 
the  next  row  on  each  side  feebly  keeled,  the  others  smooth;  46  trans- 
verse dorsal  rows  between  occiput  and  level  of  vent;  ventrals  in  12 
longitudial  rows;  limbs  scarcely  meeting  when  pressed  against  the 
side.  Color  (in  alcohol)  above  shiny  black,  with  a  purplish  mother-of- 
pearl  gloss  in  a  certain  light,  densely'  speckled  with  minute  spots  of 
a  pale  greenish  blue,  2  or  more  spots  on  each  scale  and  shield;  under- 
neath bluish  gray,  densely  spotted  with  black. 

Total  length 201 

Snout  to  ear-opening 17 

Snout  to  posterior  end  of  occipital 15 

Greatest  width  of  head 12 

Snout  to  vent 82 

Vent  to  tip  of  tail 119 

Axilla  to  groin-. 48 

Foreleg 21 

Hind  leg 27 

Reinarks. — This  new  species  in  style  of  coloration  strongly  suggests 
Barlssia  imhricata^  but  has  otherwise  nothing  in  common  with  it.  Its 
relationship  is  rather  with  Gerrhmiotus  mordetii  and  G,  manticoliis, 
but  it  differs  from  both  in  many  important  particulars  besides  the 
coloration.  The  latter  species,  of  which  I  have  the  type  specimen 
before  me  (Cat.  No.  30591,  U.S.N.M.),  is  easily  distinguished  by  its 
nearly  smooth  dorsal  scales,  only  those  on  the  lower  back  being 
obscurely  keeled.  O.  mordetii  appears  to  differ  in  the  smaller  dorsals 
which  form  several  more  rows,  both  longitudinal  and  transverse,  in 
the  greater  number  of  labials,  and  in  the  lesser  extent  of  the  granular 
space  on  the  side  of  the  neck. 
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TWO  NEW  CRINOIDS  FROM  THE  NORTH  PACIFIC  OCEAN. 


By  Austin  H.  Clark, 

Of  the  United  States  Bureau  of  Fisheries, 


The  remarkable  crinoid  which  is  described  below  was  obtained  by 
the  U.  S.  Fisheries  steamer  Albatross  on  August  30,  1906,  in  33^  23'  30" 
north  latitude,  136^  34'  00"  east  longitude,  Shio  Misaki  light,  south 
coast  of  Nipon,  Japan,  bearing  N.  75°  E.,  9.6  miles  distant,  the  station 
being  No.  4971.  The  bottom  temperature  was  38.1°  F.  (corrected), 
the  depth  649  fathoms,  with  a  bottom  of  brown  and  green  mud,  with 
numerous  foraminifera. 

PHRYNOCRINUS  Clark,  new  genus. 

The  characters  of  this  genus  are  included  in  the  diagnosis  of  the 
type  species  as  follows: 

Tj^e  of  the  genus, — Phrynoerinus  nudus  Clark. 

PHRYNOCRINUS  NUDUS  Clark,  new  species. 

Ty;?^.— Cat.  No.  22601,  U.S.N.M. 

The  general  aspect  of  the  calyx  is  quite  different  from  that  in  any 
known  crinoid.  In  shape  it  is  somewhat  like  an  acorn,  expanding 
rapidly  from  the  top  of  the  stem  to  about  the  foui-th  radial,  where  it 
attains  a  maximum  width  of  21)  mm.,  gradually  becoming  narrower 
again  in  the  region  of  the  axillaries.  Probably  in  life,  however,  the 
sides  of  the  calyx  are  parallel  or  slightly  diverging  from  the  fourth 
radial  upward.  The  most  characteristic  feature  of  the  calyx  is  the 
broad  naked  space  between  the  radials,  which  is  equal  in  width  to 
twice  the  diameter  of  the  radials  themselves,  and  is  covered  with  a 
tough,  leathery  integument,  in  which  as  yet  I  have  not  succeeded  in 
making  out  any  interradial  plates  whatever,  although  they  may  occur 
deeply  embedded  in  the  skin.  The  radials  are  small,  and  are  subequal 
in  size,  the  largest  being  the  fourth  or  fifth  in  each  arm,  from  which 
point  the  size  diminishes  in  each  direction;  their  number  is  very  large, 
in  one  arm  18,  including  7  syzygies,  so  that  the  total  number  of  indi- 
vidual joints  is  25.     The  radials  radiate  out  from  the  ver}'^  small  basals, 
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Fio.  1— Phrynocrinus  nudi's.    a.  Calyx  and  upper  stem  joints;  B,  stem  JoifTr,  lateral  viiw; 

(\  STEM  JOINT,  END  VIEW;  A  ROOT  AND  LOWER  STEM  JOINTS.     ENLARGED  ONE-THIRD. 
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in  five  narroyr  lines  over  the  surface  of  the  calyx,  widely  separated  from 
each  other  by  the  interradial  integument,  which  forms  two-thirds  of 
the  superficial  area  of  the  calyx,  the  radials  themselves  collectively 
occupying  only  about  one-third.     (See  fig.  1.) 

The  five  basals  are  triangular  in  shape,  4  mm.  long  by  2  mm.  high, 
and  are  in  apposition  all  around  (the  lateral  angles  being  slightly 
blunted  at  the  point  of  contact)  except  in  one  place,  where  2  adja- 
cent basals  do  not  quite  meet,  leaving  a  gap  of  about  i  mm.  They 
thus  form  a  ring,  interrupted  in  one  place,  about  the  lower  part  of 
-the  calyx.  The  lower  (dorsal)  edges  of  the  basals  are  somewhat  convex, 
giving  the  upper  edge  of  the  top  stem  joint  a  scalloped  appearance. 

The  five  first  radials  are  practically  equal  in  size,  6  mm.  wide  by  2.5 
mm.  high,  and  are  produced  dorsally  into  a  shallow  V  where  they 
enter  the  interbasal  spaces.  Each  first  radial  is  in  close  apposition  to 
those  on  each  side  of  it  along  its  entire  lateral  edge,  the  five  therefore 
forming  a  continuous  ring  about  the  base  of  the  calyx.  The  outer 
surface  of  these,  as  of  all  the  radials,  is  strongly  convex,  a  cross  sec- 
tion being  practically  a  semicircle.  The  succeeding  radials  all  have 
practically  parallel  sides,  and  are  (the  radials  of  the  separate  rays) 
separated  from  each  other  by  a  broad  expanse  of  tough,  leathery  integ- 
ument, equal  in  width  in  each  interradial  area  to  about  twice  the  width 
of  the  radials  as  far  down  as  the  fifth  or  fourth  radial,  then  rapidly 
converging,  forming  a  V,  the  apex  of  which  rests  on  an  interradial 
suture  of  the  first  row  of  radials.  The  first  and  second  radials  are 
5  mm.  in  width;  distally  the  width  increases  slightly,  reaching  a  max- 
imum of  6  mm.  on  the  fourth  or  fifth,  then  gradually  decreasing  again 
to  4  mm.  on  the  sixteenth.  The  radials  number  from  12  to  18  (including 
the  first  axillaries),  s^-zygies  being  distributed  as  follows:  on  one  arm 
the  second,  fourth,  sixth,  tenth,  twelfth,  fifteenth,  and  nineteenth 
(axillary);  on  another  the  second,  fourth,  and  twelfth;  on  another  the 
second  (a  double  sy zy gy  of  3  components),  fourth,  sixth,  ninth, 
eleventh,  and  fourteenth  (axillary);  on  another  the  second,  fourth, 
sixth,  eighth,  and  eleventh,  and  on  the  last  (arm  broken  off  before  the 
first  axillary)  the  secpnd,  fourth,  and  eighth. 

The  proximal  pinnules  are  33  mm.  in  length,  or  about  equal  to  the 
distance  from  the  basals  to  the  first  axillary,  in  the  arm  having  the 
maximum  number  of  radials.  They  are  at  the  base  nearly  the  diameter 
of  the  first  brachials  (3  mm.),  tapering  gradually  to  a  point,  the  num- 
ber of  joints  being  about  20.  The  first  pinnule  is  given  off  as  follows: 
on  the  right  side  of  the  sixth  radial  (the  epizygal  of  a  syzygy),  on  the 
rijfht  of  the  sixth  radial  (not  a  syzygy),  on  the  left  of  the  fifth  radial 
(not  a  syzygy),  on  the  left  of  the  epizj-gal  of  the  sixth  radial,  and  on 
the  left  of  the  sixth  radial  (not  a  syzygy).  The  palmar  pinnules  are 
about  6  mm.  in  length,  1  mm.  thick  at  the  bavse,  tapering  gradually  to 
a  point,  and  are  composed  of  about  20  joints. 
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The  arms  are  all  detached  from  the  calyx  and  badly  broken  up;  as 
nearly  as  I  can  judge  they  appear  to  branch  twice,  and  occasionally 
three  times.  The  axials  and  the  second  joint  after  each  axial  are 
usually  syzygies;  other  syzygies  are  distributed  at  intervals  of  two, 
three,  or  four  joints  throughout  the  distichals  and  palmars.  All  the 
joints  in  the  arras  are  dorsally  and  laterally  somewhat  concave,  pro- 
ducing a  bulging  at  the  articulations,  and  giving  a  rough  look  and 
'feeling  to  their  doi*sal  surface.   ' 

The  highly  calcarious,  hard,  and  rigid  stem  is  composed  of  1()6 
joints,  without  any  trace  of  nodes  or  cirri.  Each  joint  is  trapezoidal 
when  viewed  laterally,  the  base  up  when  viewed  in  one  position,  the 
base  down  when  viewed  in  a  position  at  right  angles  to  the  first  This 
is  due  to  the  fact  that  the  faces  of  each  joint  are  elliptical  in  shape, 
with  the  axes  of  the  ellipses  of  the  superior  and  inferior  faces  at  right 
angles  to  each  other.  The  stem  is  375  mm.  in  length,  the  lowest  joint 
having  for  each  face  a  maximum  diameter  of  8  mm.  and  a  minimum 
diameter  of  6  mm.,  with  a  height  of  4.6  mm.,  the  joints  becoming 
gradually  smaller,  so  that  the  topmost  but  one  measures — longest 
diameter  6  mm.,  shortest  diameter  5  mm.,  height  2  mm.  The  stem  is 
quite  uniform  throughout,  the  only  exception  being  the  thirty-second 
joint  from  the  calyx,  which  has  the  axes  of  both  faces  running  in  the 
same  direction  instead  of  at  right  angles  to  each  other.  After  the 
one  hundred  and  sixth  joint,  which  differs  from  all  the  others  in  having 
its  inferior  face  circular,  the  diamet>er  of  the  circle  equaling  the 
greater  diameter  of  the  ellipse  forming  its  superior  face,  the  stem 
terminates  in  a  solid,  heavy,  and  very  hard  root,  with  a  fringe  of  short 
radial  processes,  the  whole  being  firmly  attached  to  a  small  piece  of 
pumice.     The  color  in  life  is  dull  greenish  yellow. 

Many  other  features  of  this  strange  form  are  of  great  interest,  but 
would  be  out  of  place  in  a  preliminary  description.  I  hope,  however, 
*to  be  able  to  publish  a  detailed  account  of  it  later,  with  a  sketch  of  its 
anatomy,  and  a  discussion  of  its  probable  affinities.  It  appears  to 
represent  an  entirely  new  family,  which  may  appropriately  be  called 
"  Phrynocrinidse." 

BATHYCRINUS  PACIFICUS  Clark,  new  species. 

Type.—es.t  No.  22602,  U.S.N.M. 

It  is  with  great  pleasure  that  I  am  able  to  add  the  genus  Bathycri- 
mis  to  the  fauna  of  the  abyssal  Pacific,  as  the  genus  has  hitherto  only 
been  known  from  the  Atlantic,  where,  however,  it  has  a  very  wide 
range,  from  65^  55'  north  latitude  to  46^  46'  south  latitude,  through 
more  than  110°  of  latitude.  The  discovery  of  a  species  in  the  Pacific 
gives  this  genus  the  most  extensive  range  of  all  the  genera  of  recent 
stalked  crinoids.  No  specimen  of  Bathycrutus  up  to  the  present  time 
has  been  obtained  in  less  than   1,050  fathoms  of   water;   the  type 
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of  B,  pacificus  was  taken  in  905  fathoms,  145  fathoms  less  than  the 
previous  record. 

The  individual  described  was  taken  on  August  31,  1906,  at  U.  S. 
Fisheries  steamer  Albatross  station  No. 
4974,  in  33^  18'  10"  north  latitude,  135^ 
40'  50"  east  longitude,  Shio  Misaki  light, 
south  coast  of  Nipon,  Japan,  bearing  N. 
25^  E.,  8.7  miles  distant,  being  within  a 
few  miles  of  the  locality  where,  on  the 
previous  day,  the  remarkable  Phryiwcrinus 
nudus  was  secured.  The  depth  was  905 
fathoms,  the  bottom  brown  and  green 
mud,  with  numerous  foraminifera,  and 
the  bottom  temperature  36.6^  F.  (cor- 
rected). 

Basals  united  into  a  smooth  ring,  slightly 
wider  above  than  below,  where  it  is  of  the 
same  diameter  as  the  upper  stem  joints;  on 
its  upper  surface  rests  the  funnel-shaped  cup 
composed  of  the  united  radials,  resembling 
most  nearly  that  of  B.  aldrichianus^  but 
when  viewed  from  the  side  more  regularly 
trapezoidal  (the  short  sides  of  the  trapezoid 
with  no  trace  of  constriction)  and  when 
viewed  from  below  less  scalloped  and  more 
rounded,  with  the  sutural  lines  less  depressed. 
The  radial  cup  is  slightly  less  in  height  than 
the  second  radial,  but  slightly  more  than  the 
third  (axillary).  In  B.  aldnchiamis  and  B, 
campbelUamis^  the  nearest  related  species,  it 
is  slightly  less  than  either.  The  second  and 
third  radials  are  trapezoidal  in  form,  widen- 
ing from  below  upward,  about  as  in  B, 
cwnipbellianiLs;  a  low  rounded  ridge  extends 
down  their  median  line,  bifurcating  ju.st 
before  the  axillary  joint,  but  is  much  less 
marked  than  in  the  other  species.  The  sharp 
edges  of  the  axillaries  are  continued  for  3  or 
4  joints  onto  the  brachials,  after  which  the 
brachials  become  more  cylindrical  in  form. 
The  two  lowest  are  approximately  square, 
but  from  the  third  on  they  are  rather  longer  than  wide.  The  first 
pinnule  is  usually  on  the  eighth  brachial.  The  arms  and  pinnules  are 
essentially  as  in  B.  campbelliamis.     (See  fig.  2.)  C^OOole 


Fig.  2.— Bathycrim.s  pA(I^•ICl'8. 
Crown  and  root.  Thrke  timej 
natural  size. 
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The  stem  contains  about  100  joints,  ending  in  a  sliort  unbranched 
(possibly  broken)  root,  about  6  mm.  above  which  is  a  simple  lateral 
root,  and  resembles  in  character  that  of  other  members  of  the  genus. 
The  color  in  life  is  very  light  yellow. 

This  interesting  species  will  be  discussed  more  fully  in  a  paper  now 
in  course  of  preparation  on  the  crinoids  of  the  Pacific. 


Digitized  by  VjOOQ  IC 


A  REVIEW  OF  THE  LIZARD-FISHES  OR  SYNODONTID^E 
OF  THE  WATERS  OF  JAPAN. 


By  David  Starr  Jordan  and  Albert  Christian  Herre, 
Of  Stanford  University. 


In  this  paper  is  given  an  account  of  the  Japanese  species  of  the 
family  of  lizard-fishes  or  Synodontidee.  It  is  hased  on  material  col- 
lected in  1900  by  Professors  Jordan  and  Snyder,  and  series  of  speci- 
mens are  in  the  United  States  National  Museum  and  in  the  museum 
of  Stanford  University. 

Family  SYNODONTIDiE. 

Body  oblong  or  elongate,  little  compressed,  with  cycloid  scales, 
rarely  naked;  mouth  very  wide,  the  entire  margin  of  upper  jaw 
formed  by  the  long,  slender  premaxillaries,  closely  adherent  to  which 
are  the  slender  maxillaries,  the  latter  mostly  rudimentary  or  obso- 
lete, never  widened  at  tip;  teeth  mostly  cardiform  on  both  jaws, 
tongue,  and  palatines;  canines  rarely  present;  large  teeth  usually 
depressible;  no  barbels. 

Opercular  bones  usually  thin,  but  complete;  gill  membranes  sep- 
arate, free  from  isthmus;  branchiostegals  usually  numerous;  pseu- 
dobranchise  present;  gill-rakers  tubercular,  obsolete,  or  modified 
into  teeth;  no  orbitosphenoid  or  mesocoracoid;  lateral  line  present; 
dorsal  fin  moderate,  of  soft  rays  only,  its  insertion  median;  ventrals 
rather  large,  median;  pectoral  fins  small,  inserted  high;  caudal  forked, 
vertebrae  numerous,  essentially  similar;  fishes  of  sandy  bottoms  in  the 
warm  seas;  adipose  fin  present. 

In  Japan,  these  fishes  are  known  as  Eso. 

KEY  TO    GENERA. 

a.  Synodontin^.    Teeth  simple;  gape  wide;  flesh  firm. 
h.  Teeth  on  the  palatines  in  a  single  band  on  each  side, 
c.  Snout  very  blunt,  shorter  than  eye;  anal  fin  longer  than  dorsal. 

TrachinocephahiSy  1. 
cc.  Snout  rather  acute,  longer  than  eye;  anal  fin  much  shorter  than  dorsal. 

Synodus,  2. 

Proceedinos  U.  8.  National  Museum,  Vol.  XXXII~No.  1544.y^^^S 
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66.  Teeth  on  the  palatines  in  two  bands  on  each  side;  snout  rather  acute;  anal  fin 

shorter  than  dorsal ^ Saurida,  3. 

aa.  Harpodontik^.     Canine  teeth  of  lower  jaw  barbed;  flesh  veiy  soft;  scales  very- 
thin;  long  teeth  more  or  leps  depressible;  anal  fin  moderate. 

•  Harpodon,  4. 

1.  TRACHINOCEPHALUS  Gill. 

Trojchinocephalus  Gill,  Cat  Fish    Eastern  Coast- N.  Amer.,  1861,  p.  53  [myops\; 

(name  only;  first  defined  in  Prt)c.  Acad.  Nat.  Sci.  Phila..  1862,  p.  241). 
Goodella  Ooilby,  Pn)c.   Linn.   Soc.  N.  S.  W.,  XXII,  1897,  p.  249  ihypozona= 

young  of  my  ops.) 

Body  elongate,  robust,  compressed;  head  large,  deep,  laterally 
compressed,  its  form  much  as  in  the  genus  Trachinus;  snout  very 
short,  blunt;  teeth  as  in  SynoduSy  but  more  slender,  smaller,  and 
closely  set;  lower  jaw  projecting;  vent  well  forward,  very  slightly 
nearer  base  of  caudal  than  base  of  ventrals,  under  tip  of  last  dorsal  ray. 

This  genus  is  very  close  to  Synodus,  from  which  it  differs  chiefly  in 
form  of  head  and  body  and  in  the  relative  development  of  the  fins, 
the  anal  fin  especially  being  longer  than  the  dorsal  and  provided  with 
more  rays. 

A  single  species  known,  widely  disseminated  in  the  tropical  waters 
of  the  Atlantic,  Pacific,  and  Indian  oceans. 

(r/>a;tivoff,  trachinus;  /cf^arA.;^,  head.) 

I.  TRACHINOCEPHALUS  MYOPS  (Forstcr). 
OKIEBO  (OFF-BHOKS  EBO). 

Salmo  myops  Forstkr  in  Bloch  and  Schneider,  Syst.  Ichth.,  1801,  p.  421  (St. 

Helena). 
Saurus  myops  Cuvier,  R^ne  Animal,   2d  ed.,  1829,  p.  268  (after   FonsterL — 

GiJNTHER,  Cat  Fish,  V,  1864,   p.  398  (('uba,   Jamaica,  Japan,  AmlK)yna, 

Pinang,  Mauritius,  Port  Jackson).— Day,  Fishes  of  India,  p.  503,  pi.  ci\ai. 

fig.  5  (Madras). — Isiiikawa,  Prel.  Cat.,  1897,  p.  22  (Kagoshima,  Bonin  Is.). 
Synodus  myops  Bleeker,  Atlas  Ichth.,  VI,  p.  153,  187()-1872,  pi.  ccLXXvin,  fig. 

3  (Sumatra,  Pinang,  Bangka,  Bali,  Celebes,  Batjan,  Amboyna,  Ceram). 
Trachinocephahis  myops  Jordan,  Proc.  U.  S.  Nat.  Mus.,  XIII,  1890,  p.  314. — 

Jordan  and  Evermann,  Fishes  of  Hawaiian  Islands,  Bull.  U.  S.  Fish  Comm., 

XXIII,  Pt.  1,  1903  (July  29,  1905),  p.  62,  fig.  13  (Hilo,  Honolulu). 
Osmerus  lemniscalus  Lacep^jde,  Hist.  Nat.  Poiss.,  V,  1803,  p.  236  (Martinique; 

after  Pluraier). 
Saurus  truncatus  Acjassiz,  Pise.  Brasil,  p.  82,  1829,  pi.  xlv  (Brazil). 
Saurus  limbatus  Eydoux  and  Souleyet,  Voyage  Bonite,  Poiss.,  1841,  p.  199 

(Hawaii). 
Saurus  trachinus  Temminck  and  Schlecel,  Fauna  Japonica,  Poiss.,  1842,  p.  231. 

pi.  cvi,  fig.  2  (Nagasaki). 
Trachinocephalus  trachinus  Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus.,  XXIII, 

1900,  p.  350  (Tokyo);  Check  List,  1901,  p:  57  (Yokohama). 
Saurus  hrevirostris  Poey,  Memorias,  II,  1860,  p.  385  (Cuba). 
Goodella  hypozona  Ogilby,  Proc.  Linn.  Soc.  N.  S.  W.    1897,  p.  250  (New  South 

Wales) ;  young  form.  Digi^i^g^  by  GoOg Ic 
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Habitat, — Warm  parts  of  Atlantic  and  Pacific,  on  nearly  all  coasts. 

Head  3.5  in  length;  depth  5;  head  broad,  its  width  a  little  less 
than  half  its  length;  depth  of  head  1.6  in  its  length;  snout  equals 
interorbital  space,  1.5  in  eye;  eye  3  in  maxillary;  maxillary  1.85  in 
head;  pectoral  2.25  in  head;  ventral  1;  base  of  anal  3.67  in  body; 
length  of  depressed  dorsal  3.75;  D.  13;  A.  16;  P.  12;  V.  8;  scales 
4-55-5. 

Body  elongate,  compressed,  deepest  just  back  of  head,  tapering 
gradually  backward,  with  a  long  tail;  head  large,  compressed  later- 
ally, deep,  the  snout  blunt  and  very  short;  eye  small,  high,  well  for- 
ward, the  adipose  eyelid  rudimentary;  mouth  large,  oblique;  mandi- 
ble large,  slightly  projecting,  the  profile  forming  a  convex  curve  to 
below  pectoral;  lips  thin,  teeth  in  upper  jaw  exposed;  teeth  in  jaws 
more  or  less  unequal,  in  double  series;  no  vomerine  teeth;  palatines 
with  a  single  series;  tongue  free  in  front,  with  a  triangular  patch  of 
depressible  teeth  and  with  a  single  median  series  extending  backward 
over  the  basibranchials;  nostrils  close  together,  the  anterior  with  a 
ciliated  flap;  interorbital  space  deeply  concave;  gill  openings  large, 
membranes  free  from  isthmus;  no  gill-rakers,  the  inner  surface  of  the 
branchial  arches  covered  with  tooth-like  asperities;  gill  filaments 
short;  no  pseudobranchia);  peritoneum  silverj'^. 

Scales  large,  cycloid,  6  rows  on  cheek;  also  several  on  edge  of  oper- 
cle  and  preopercle;  occiput  scaly,  rest  of  head  bare,  with  minute 
rugosities;  a  broad  scaly  flap  between  ventrals;  a  scaly  flap  at  outer 
axil  of  ventral;  lateral  line  slightly  decurved  at  first  and  then  straight 
to  base  of  caudal. 

Origin  of  dorsal  nearer  tip  of  snout  than  origin  ot  adipose  fin  by 
width  of  interorbital  space;  origin  of  anal  behind  tip  of  depressed 
dorsal;  anal  base  long,  longer  than  that  of  dorsal;  caudal  deeply 
forked;  pectoral  small,  not  reaching  origin  of  dorsal;  ventrals  long, 
reaching  beyond  base  of  dorsal,  inserted  a  little  before  tips  of  pec- 
torals. 

Color  in  alcohol,  pale  yellow  with  irregular  longitudinal  gray  stripes 
(bluish  in  life),  edged  with  brownish;  silvery  yellow  below;  an 
oblique  black  scapular  spot;  top  of  head  and  anterior  portion  of  back 
mottled  with  irregular  dark  streaks  and  blotches.  Fins  uniform  light 
yellow,  the  caudal  tipped  ^ath  blackish. 

This  fish  is  not  uncommon  in  the  waters  of  southern  Japan.  We 
have  examined  five  specimens  from  Nagasaki,  two  from  Tokyo,  and 
one  from  Wakanoura.  It  is  widely  distributed  through  the  warmer 
parts  of  both  oceans. 

A  comparison  of  our  Japanese  specimens,  with  others  from  the 
Hawaiian  Islands,  Jamaica,  and  Brazil,  reveals  no  specific  differences. 

{^VGofj  nearsighted).  Digitized  by  LjOOglC 


516  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM  vol.  xxxn. 


2.    SYNODUS    Gronow. 

Synodus  Gronow,  Mus.  Ichth.,  II,  1763,  no.  151  {Synodu^). 

Tims  Rafinesque,  Caratteri,  1810,  p.  56  (marmoTolus). 

Saurus  Cuvier,  R^gne  Animal,  Ist  ed.,  1817,  p.  169  (saunu). 

Alpismaris  Risso,  Eur.  Merid.,  Ill,  1826,  p.  458  {risso  —  young  of  smirus). 

Laurida  Swainson,  Class.  Animal.,  II,  1839,  p.  287  {mediterranea  =  saurus). 

Body  elongate,  sub  terete;  head  depressed;  snout  triangular, 
rather  pointed;  interorbital  region  transversely  concave;  mouth  very 
wide;  first  superior  pharyngeal  cartilaginous,  second  toothless,  third 
and  fourth  separate,  with  teeth;  lower  pharyngeals  separate;  pre- 
maxillaries  not  protractile,  very  long  and  strong,  more  than  half  length 
of  head;  maxillarics  closely  connected  with  premaxillaries  and  very 
small  or  obsolete;  premaxillaries  with  one  or  two  series  of  large,  com- 
pressed, knife-shaped  teeth,  the  inner  and  larger  depressible;  palatine 
teeth  similar,  smaller,  in  a  single  broad  band;  lower  jaw  with  a  band 
of  rather  large  teeth,  the  inner  and  larger  ones  depressible;  a  patch 
of  strong,  depressible  teeth  on  tongue  in  front,  a  long  row  along  the 
hyoid  bone;  jaws  subequal;  eye  rather  large,  anterior;  supraorbital 
forming  a  projection  above  the  eye;  pseudobranchise  well  developed; 
gill-rakers  very  small,  spine-like;  gill-membranes  slightly  connected; 
top  of  head  naked,  cheeks  and  opercles  scaled  like  body;  body  cov- 
ered with  small,  adherent,  cycloid  scales;  no  luminous  spots;  dorsal 
fin  short,  rather  anterior;  pectorals  moderate,  inserted  high;  ven- 
trals  anterior,  not  far  behind  pectorals,  large,  the  inner  rays  longer 
than  the  outer;  anal  short;  caudal  narrow,  forked;  vent  posterior, 
much  nearer  base  of  caudal  than  base  of  ventrals;  branchiostegals  12 
to  16;  stomach  with  a  long,  blind  sac  and  many  pyloric  caeca;  skele- 
ton rather  firm. 

Species  numerous;  voracious  fishes  of  moderate  size,  inhabiting 
sandy  bottoms  of  most  shallow,  warm  seas. 

((Tvv^  together;  odovg^  tooth.) 

2.  SYNODUS  JAPONICUS  (Houttuyn). 

Cohitis  japonicaa  Houttuyn,  Verh.  Holl.   Maat.    Harlem,   XX,    1782,    p.    450 
(Nagasaki). 

a  Houttuyn 'h  description  of  Cohitis  japonica  is  very  incomplete.  It  must,  however, 
refer  to  some  Bpecies  of  lizard-fish  from  Nagasaki.  In  the  number  of  fin  rays  the  de^ 
scription  agrees  with  the  present  species,  and  not  with  any  other.  The  following  is  a 
translation  of  Houttuyn 's  account:  Head  beardless,  rather  short;  mouth  w^ith  both 
jaws  full  of  sharp  teeth;  body  terete  and  fleshy  like  that  of  a  snake  or  eel.  D.  12;  A.  9; 
P.  12;  V.  8.  Length,  5  inches.  None  of  the  other  Japanese  species  except  Synodus 
varius  shows  such  a  difference  between  dorsal  and  anal. 
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HIRAXnTBTJa-ESO  (SNAKE-E80) ;  HIRAKUCHI  ESO  (WIDE-K0T7TE  E80);  TOEASSO  (TIGEB 
£80):  AKASSO  (BSD  ESO);  ISE  ESO  (ESO  OF  ISE). 

ScHrrvo  varius  Lac6pAdb,  Hist.  Nat.  Poifl8.,^V,  1803,  p.  224,  pi.  ra,  fig.  3  (He  de 
France). 

Saurus  varius  Gunther,  Cat.  Fish.,  V,  1864,  p.  395  (in  part). — Ishikawa,  Prel. 
Cat.,  1897,  p.  22  (Nagasaki,  Riu  Kiu  Islands). 

Syru>dus  varius  Stbindachner,  penks.  Ak.  Wiss.  Wien,  LXX,  1900,  p.  613  (Hono- 
lulu, Laysan). — ^Jordan  and  Snyder,  Check  List,  1901,  p.  56. — ^Jordan  and 
EvERMANN,  Bull.  U.  S.  Fish  Comm.,  XXIII  for  1903  (July  29,  1905),  Pt.  1, 
p.  63,  pi.  II,  fig.  14  (Hilo,  Honolulu). 

Saurus  variegatus' Qvoy  and  Gaimard,  Voy.  Uranie,  Poiss.,  1824,  p.  223,  pi. 
XL VIII,  fig.  3  (Maui). 

Synodus variegatus  Seale,  Occas.  Papers  Bishop  Mus.,  I,  Pt.  4, 1901,  p.  63  (Guam). 

Synodtus  synodus  Bleeker,  Atlas  Syn.,  p.  154,  pi.  ii,  fig.  5  (Java,  etc.)  (not  Esox 
synodus  Linnaeus). 

Saurus  lueius  Teicicinck  and  Schleoel,  Fauna  Japonica,  Poiss.,  1847,  p.  232, 
pi.  cvi,  fig.  1  (Shimabara,  near  Nagasaki). 

Synodus  sharpi  Fowler,  Proc.  Ac.  Nat.  Sci.,  Phila.,  1900,  p.  497,  pi.  xix,  fig.  2 
(Hawaiian  Islands). 

Habitat, — ^Western  Pacific  Ocean  and  coasts  of  Asia  and  India. 

Head  3.5  in  length;  depth  6;  width  of  head  1.67  in  its  length; 
depth  of  head  1.8  in  its  length;  snout  4.75  in  head;  maxillary  1.6; 
interorbital  space  7;  eye  1.5  in  snout;  pectoral  2.75  in  head;  ventral 
about  li;  base  of  anal  3.5;  D.  13;  A.  8;  P.  13;  scales,  5-65-11. 

Body  elongate,  rounded,  the  back  and  ventral  surface  depressed; 
head  large,  elongate,  depressed,  pointed;  eye  forward,  high,  the  upper 
margin  elevated  above  profile;  mouth  very  large,  oblique;  maxillary 
long,  its  greatest  width  anterior  to  the  middle  of  its  length;  the  mandi- 
ble very  large  and  powerful;  jaws  subequal  when  mouth  is  closed,  the 
mandible  slightly  inferior;  teeth  in  jaws  in  two  irregular  series,  depres- 
sible,  those  in  upper  jaw  more  or  less  visible  when  mouth  is  closed; 
teeth  on  vomer  and  palatines  depressible,  in  a  narrow  band  on  each 
side  of  latter;  tongue  and  basi-branchials  with  a  band  of  depres- 
sible teeth,  forming  a  triangular  patch  of  large  ones  on  the  vomer; 
tongue  sharply  pointed,  free  in  front;  nostrils  very  close  together, 
the  anterior  one  with  a  small  fleshy  flap;  interorbital  space  concave; 
top  of  head  roughened;  gill  opening  large,  the  narrow  membrane  free 
from  isthmus;  gill-rakers  forming  tooth-like  asperities  on  inner  sur- 
face of  branchial  arches;  gill  filaments  short,  rather  coarse,  blunt; 
pseudobraiichifle  small,  few  in  number;  peritoneum  silvery. 

Scales  large,  cycloid;  6  rows  on  cheek;  a  series  of  enlarged  scales 
along  margin  of  preopercle;  occiput  and  sides  of  head  scaly,  the  rest 
naked;  a  broad  scaly  flap  between  ventrals  and  a  pointed  scale  at 
their  outer  axil ;  lateral  line  nearly  straight  to  base  of  caudal. 

Origin  of  dorsal  midway  between  tip  of  snout  and  origin  of  adipose 
dorsal;  last  dorsal  ray  a  trifle  more  than  half  the  length  of  longest 

^Hirakutsu,  **  broad-shoe,"  is  the  name  of  a  venomous  serpent. 
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ray  of  fin;  origin  of  adipose  dorsal  about  halfway  between  tip  of 
last  dorsal  ray  and  base  of  caudal;  anal  small,  its  origin  before  adi- 
pose fin;  caudal  deeply  emarginate  with  pointed  lobes;  pectoral 
small,  not  reaching  to  dorsalj  ventrals  large,  reaching  about  to  end  of 
base  of  dorsal. 

Color  in  alcohol,  dusky  above,  sides  and  belly  yellowish,  sides  of 
back  with  about  eight  or  nine  dusky  cross  bars  or  pairs  of  bars,  these 
often  taking  the  form  of  quadrate  spots  with  paler  center;  an  oblique 
black  spot  on  upper  part  of  opercle;  jaws  barred ;  fins,  except  the  pec- 
toral, faintly  barred.  In  life,  in  Japan  as  in  Honolulu,  some  speci- 
mens have  brick-red  markings  while  others  from  shallower  water  are 
olive  green.  The  first  are  called  Akaeso  (aka  meaning  red) ,  the  others 
Ise  eso,  from  the  province  of  Ise.  This  fish  is  common  throughout 
the  western  Pacific  from  Hawaii  to  the  coasts  of  Japan.  We  have  6 
specimens  from  Wakanoura  and  3  from  Nagasaki.  This  species  is 
closely  allied  to  the  rare  Atlantic  species,  Synodus  synodus  (Linnaeus), 
with  which  Doctor  Bleeker  unites  it.  Specimens  of  the  Atlantic  spe- 
cies examined  from  Bahia  have,  however,  larger  scales  (58  instead 
of  65.)  If  the  Pacific  Coast  species  is  really  distinct,  it  must  appar- 
ently stand  as  Synodus  japonicus, 

3.  SAURIDA  Cuvier  and  Valenciennes. 
Saurida  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  XXII,  1849,  p.499{tu7nbil). 

Body  elongate,  subcylindrical ;  tail  tapering ;  head  oblong,  depressed ; 
snout  pointed,  rather  short;  eye  moderate;  mouth  cleft  oblique, 
very  large;  premaxillary  very  long,  styliform,  tapering;  maxillary 
thin,  long,  closely  adherent  to  premaxillary;  teeth  cardiform,  those 
of  inner  series  longest,  slender,  depressible  both  downward  and 
inward,  present  on  jaws,  tongue,  and  palatines,  on  the  latter  forming 
a  double  band  on  each  side,  the  inner  band  shorter  than  tlie  other; 
gill-opening  very  wide,  gill  membranes  not  attached  to  isthmus; 
branchiostegals  numerous;  dorsal  fin  nearly  in  the  middle  of  length 
of  body,  with  13  or  fewer  rays;  adipose  fin  small;  anal  short;  caudal 
forked;  pectoral  short  or  ot  moderate  length;  ventral  9-rayed, 
the  inner  rays  not  much  longer  than  the  outer  ones,  inserts  before 
dorsal,  not  far  from  the  pectoral. 

Fishes  of  the  tropical  seas  of  the  western  Pacific;  species  not  very 
numerous. 

{(Xavpog,  lizard;  efdog^  resemblance.) 

KEY  TO    SPECIES. 

a.  Adipose  eyelid  narrow;  scales  54;  color  nearly  plain argyropfuinfs^  3. 

aa.  Adipose  eyelid  broad;  scales  63;  color  nearly  plain eio,  4. 
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3.  SAURIDA  ARGYROPHANES  (Richardson). 
E80,  XASSO  (TRITE  E80)  imiEDOESO. 

Sanrus  argyrophanes  Richardson,  Ichth.  China,  1846,  p.  302  (Canton)  (do- 
scribed  fropi  a  drawing). 

Saurida  argyrophanes  Gunther,  Cat.  Fish.,  V,  1864,  p.  400  (Chinese  and  Japanese 
seas).— Xamiye,  Class.  Cat.,  1881,  p.  106  (Tokyo).— Ishikawa,  Prel.  Cat., 
1897,  p.  22  (Tokyo).— Jordan  and  Evermann,  Proc.  U.  S.  Nat.  Mus., 
XXV,  1902,  p.  329  (Formosa).— Jordan  and  Snyder,  Proc.  U.  S.  Nat.  Mus., 
XXIII,  1900,  p.  350  (Tokyo);  Check  List,  p.  56,  1901  (Yokohama). 

Auloptis  elongatus  Temminck  and  Schlegel,  Fauna  Japonica,  Poiss.,  p.  233, 
1847,  pi.  cv,  fig.  2,  (Nagasaki). 

Habitat. — Coast  of  Japan  and  China,  southward  to  the  Philippines. 

Head  4 J  to  4 J  in  length  without  caudal;  depth  varying  with  age 
from  7  in  very  large  specimens  to  9  in  the  young;  greatest  width  of 
head  2  in  its  length;  maxillary  li  in  head;  interorbital  space  equal 
to  snout,  4  in  head;  D.  11;  A.  10;  P.  14;  V.  9;  scales  4-54-6. 

Body  elongate,  subcylindrical,  back-but  little  elevated,  anteriorly 
broad  and  flattened ;  head  long,  depressed,  broad ;  snout  broad,  blunt, 
with  a  broad  shallow  depression  on  top  of  snout  running  back  of 
eyes;  a  bony  protuberance  at  anterior  end  of  groove,  back  of  tip  of 
snout;  eyes  well  forward,  high,  6  in  head;  adipose  eyehd  narrow, 
not  extending  to  pupil;  anterior  nostril  concealed  by  a  thin,  fleshy 
flap. 

Mouth  large,  oblique,  the  jaws  equal;  lips  narrow,  so  that  teeth 
are  visible;  teeth  in  several  rows,  those  of  inner  row  much  the 
largest;  palatines  armed  with  rows  or  bands  of  small  or  fine  teeth, 
those  of  inner  rows  much  larger  than  the  rest;  tongue  small,  free 
anteriorly,  covered  with  bands  of  fine  teeth;  branchial  arches  with 
bands  of  fine  teeth,  those  in  throat  largest;  all  teeth  depressible 
inward.  Gill  openings  very  large,  the  gill  membranes  free  from 
isthmus;  gill  filaments  moderately  long,  rather  coarse  and  blunt; 
pseudobfanchiae  numerous,  well  developed.  Lateral  line  straight, 
keeled,  strongly  so  posteriorly. 

Scales  large,  cycloid,  rather  deciduous,  three  rows  on  cheeks; 
opercles  and  occiput  scaled,  rest  of  head  naked;  caudal  scaled  nearly 
its  whole  length;  a  very  long,  narrow,  pointed  scale  at  upper  axil  of 
pectoral;  a  similar  one  at  ventral  is  more  than  twice  as  long  as  the 
broad  pointed  scale  at  inner  angle  of  ventral  and  eventually  reaches 
more  than  half  the  length  of  the  ventral  fin.  Dorsal  and  anal  each 
with  a  basal  sheath  of  long,  narrow,  pointed  scales. 

Dorsal  short,  high,  its  longest  spine  IJ  in  head,  decreasing  in 
height  very  rapidly,  the  last  spine  less  than  J  as  long  as  second  (in 
one  large  specimen  the  second  spine  is  IJ  times  longer  than  head); 
the  distance  from  tip  of  snout  to  origin  of  dorsal  equals  distance 
from  origin  of  dorsal  to  posterior  margin  of  depressed  adipose  dorsal: 
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the  latter  fin  very  small;  pectoral  comparatively  long,  reaching  to  a 
point  above  origin  of  ventral,  or  beyond;  ventral  reaching  less  than 
halfway  to  vent;  anal  fin  small,  the  distance  from  its  origin  to  base 
of  caudal  about  equal  to  length  of  head;  caudal  deeply  forked. 

Color  in  alcohol,  dull  brown  above  lateral  line,  becoming  silvery 
yellow  below.  Pectorals,  dorsals,  and  caudal  tipped  with  blackish; 
ventrals  and  anal  uniform  yellowish. 

Of  this  species  we  have  examined  7  specimens  from  Wakanoura, 
6  from  Nagasaki,  3  from  Kobe,  2  from  Tokyo,  and  1  from  Kawa- 
tana.  It  was  seen  also  at  Hakata  and  at  Hiroshima.  It  is  generally 
common  in  southern  Japan,  and  is  a  common  food  fish  in  the  markets, 
Aulopus  elongatu8  Schlegel  seems  to  be  this  species,  the  figure  show- 
ing no  adipose  eyelid,  but  the  number  of  scales  is  too  large.  Saurus 
argyrophanes  we  place  here,  as  Giinther  counts  54  scales  and  Rich- 
ardson does  not  speak  of  the  adipose  eyeUd. 

(dpyvpoeg^  silvery;  (jfaivcOj  to  show.) 

4.  SAURIDA  ESO  Jordan  and  Herre,  new  species. 
£80,  OESO   (LABGE  S80). 

Saurus  badi  Cantor,  Catalogue  of  Malayan  Fishes,  1850,  p.  270  (Sea  of  Pinang, 
Malayan  Peninsula,  Singapore);  (not  Saurus  badi  Cuvier,  an  Indian  species, 
with  the  ventrals  blackish,  the  scales  55,  and  the  adipose  eyelid  large.) 

Saurida  japonica  Jordan  and  Evermann,  Proc.  U.  S.  Nat.  Mus.,  XXV,  1902, 
p.  329  (comparison  with  S.  argyrophanes)  (not  Cobitis  japonicus  of  Houttuyn). 

Habitat. — South  coasts  of  Japan,  south  to  Malaysia. 
Head  4f  in  length  without  caudal;  depth  7f ;  greatest  width  of 
head  I4  in  its  length;  maxillary  IJ  in  head;  interorbital  spac«  equak 


Fig.  1.— Bavbida  esc. 


distance  from  tip  of  snout  to  middle  of  pupil,  a  trifle  more  than  3  in 
head;  snout  3i  in  head;  D.  11;  A.  10;  P.  14;  V.  9;  scales  5-63-7. 

Body  elongate,  subcylindrical,  becoming  somewhat  compressed 
and  laterally  keeled  on  posterior  portion;  head  depressed,  broad; 
snout  broad,  flat,  rather  blunt;  eye  placed  well  forward,  5i  in  head; 
adipose  eyelid  well  developed,  broad,  extending  to  or  partly  cover- 
ing pupil;  much  larger  than  in  Saurida-  argyrophanes.  Anterior 
nostril  with  a  well-developed  fleshy  flap  or  tube.  Top  of  he^d  with 
numerous  dendritic  muciferous  tubules. 
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Mouth  large,  slightly  oblique,  the  mandible  slightly  inferior;  teeth 
in  several  rows,  those  of  inner  row  largest,  exposed  by  the  narrow, 
thin  lip;  pterygoids,  palatines,  tongue,  and  gill  arches  with  bands  of 
fine  teeth,  those  of  inner  row  usually  largest;  all  teeth  depressible 
inward;  no  teeth  on  vomer.  Gill  op^enings  very  large,  membranes 
free  from  isthmus;  gill  filaments  moderately  coarse,  blunt;  pseudo- 
branchisB  numerous,  large.  Lateral  line  straight,  prominent,  and 
strongly  keeled  posteriorly. 

Scales  of  medium  size,  cycloid;  four  rows  on  cheeks,  opercles  scaled; 
one  or  two  scales  at  center  of  posterior  margin  of  occiput;  remainder 
of  head  naked.  Caudal  fin  scaled;  a  long,  pointed  and  very  thin 
scale  at  axil  of  pectoral;  a  long,  broad,  rounded  scale  at  outer  angle 
of  ventral,  less  than  half  the  length  of  fin;  at  inner  angle  of  fin  a  large 
pointed  scale,  nearly  as  long  as  the  outer  one;  dorsal  and  anal  fins 
each  with  a  basal  sheath  of  elongated,  pointed  scales. 

Dorsal  fin  short,  high,  the  second  spine  about  1}  in  head,  the  last 
spine  about  J  as  long  as  second;  distance  from  tip  of  snout  to  origin 
of  first  dorsal  equals  distance  from  the  latter  to  posterior  margin  of 
base  of  adipose  dorsal;  pectoral  medium,  falling  considerably  short 
of  a  point  above  origin  of  ventral,  14  in  head;  adipose  dorsal  very 
small,  inserted  above  middle  of  anal;  ventrals  inserted  forward  of 
first  dorsal  and  extending  a  trifle  beyond  its  posterior  margin;  anal 
short,  its  length  little  more  than  J  of  head;  distance  from  its  origin 
to  base  of  caudal  approximately  equals  length  of  head;  caudal 
medium,  deeply  forked. 

Color  in  alcohol,  dusky  brown  above  lateral  line,  some  scales  with 
paler  centers;  below,  more  or  less  abruptly,  silvery  yellow;  pectorals 
dorsals,  and  caudal  tipped  with  blackish;  ventrals  and  anal  uniform 
yellowish. 

Here  described  from  the  type.  Cat.  No.  57847,  U.  S.  Nat.  Mus.,  13} 
inches  long,  from  Wakanoura.  We  have  also  examined  two  cotypes 
from  Kobe  and  one  from  Tsuruga,  Nos.  20161  and  20162,  Stanford 
University. 

This  is  the  largest  species  in  the  group.  It  differs  from  Saurida 
argyropTuines  in  the  comparative  proportions  of  the  pectoral  fin,  and 
of  the  outer  axillary  ventral  scale,  in  the  greater  breath  of  the  head, 
and  especially  in  the  greater  number  of  scales  in  the  lateral  line,  the 
larger  adipose  eyelid,  and  in  the  absence  of  the  marked  occipital 
depression. 

Saurida  tumhil  Cuvier  has  been  recorded  from  Japan  by  Bleeker, 
but  doubtless  8.  eso  has  been  mistaken  for  it.  Saurida  tumhil  of  the 
East  Indies  has  the  adipose  eyelid  small,  the  scales  60,  and  the  back 
barred  with  blackish. 

(&o,  Japanese  name  of  the  species  of  Synodus  and  Saurida,)i[^ 
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4.  HARPODON  Le  Sueur. 

Harpodon  Le  Sueur,  Journ.  Ac.  Nat.  Sci.  Phila.,  V,  1825,  p.  60   {microp9=  i 

nehercujt)  (misprinted  Ilarpadon). 
Triunui  Swainson,  Class.  Anim.,  1839,  II,  p.  288  {microcephdL\t^=nehereus), 
Saxindichthys  Bleeker,  Pisces  Java,  Nat.  Tyd.  Ind.,  XV,  1856,  p.  163  {ophtodon= 

nehereus). 

Body  elongate,  compressed;  snout  short;  bones  of  head  soft  and 
partly  modified  into  wide  muciferous  channels;  eyes  small.  Cleft 
of  mouth  deep;  margin  of  upper  jaw  formed  by  the  premaxillaries, 
which  are  thin  and  tapering;  no  maxillaries.  Teeth  cardifonn, 
recurved,  unequal  in  size,  depressible,  the  largest  on  the  jaws  and 
more  or  less  barbed.  Teeth  on  premaxillaries,  mandible,  palatines, 
tongue,  and  hyoid.  Branchiostegals  from  23  to  25;  gill  openings 
wide;  gill  membranes  free  from  isthmus. 

Dorsal  short,  near  middle  of  body  length;  adipose  fin  small;  pec- 
torals and  ventrals  long;  caudal  three  lobed. 

Scales  thin,  deciduous,  none  on  the  anterior  portion  of  the  body, 
no  luminous  spots.     No  air  bladder;  pyloric  appendages  16. 

Dorsal  fin  short,  of  soft  rays  only;  pectorals  and  ventrals  present; 
anal  moderate  or  long;  caudal  forked. 

Skeleton  rather  well  ossified;  air  bladder  ^mall  or  wanting;  intes- 
tinal canal  short;  no  eggs  inclosed  in  the  sacs  of  the  ovarA^  and 
extended  through  an  oviduct. 

Species  few,  Asiatic,  one  of  them  being  the  well-kno\^Ti  "Bombay 
Duck,"  or  Bummaloh,  Harpodon  neliereus^  used  when  dried  as  a 
condiment.  A  shore  fish  of  wide  distribution,  the  Japanese  species 
in  deep  water. 

(a/07rr/,  scythe;  oSovz,  tooth.) 

5.  HARPODON  MICROCHIR  Gunther. 
VIZUTENOU  (WATEB  OOBLDT.) 

Harpodon  microchir  Gunther,  Ann.  and  Mag.  Nat.  Hist.,  1878,  p.  487  (off 
Tokyo);  Report  on  the  Shore  Fishes  of  the  Challenger,  1880,  p.  71  (Tokyo) 
(same  specimens). 

Habitat. — Open  sea  off  Japan. 

Head  5 J  to  5i*i  in  total  length  without  caudal;  depth  from  7 J 
to  8J;  interorbital  space  4  in  head;  intermaxillary  1\;  eye  small, 
about  9  in  head.     D.  14;  A.  14;  P.  11;  V.  9. 

Lateral  line  58  to  60,  extending  to  extremity  of  central  caudal 
lobe.  Body  slender,  elongate,  subcylindrical,  the  posterior  portion 
somewhat  laterally  compressed;  head  broad  above,  with  prominent 
bony  ridges;  a  bony  tubercle  just  behind  the  very  short  broad  snout; 
opercular  flap  prolonged,  large,  thin,  membranaceous;  eye  well 
forward,  high,  with  a  narrow  adipose  lid  encircling  the  orbital  space: 
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nostrils  close  together,  the  anterior  one  small,  covered  by  a  fleshy 
flap;  posterior  nostril  large,  open;  2  or  3  minute  pores  between 
anterior  nostril  and  tip  of  snout ;  top  of  head  with  2  lateral  and  1 
median  broad  muciferous  channel;  mouth  very  large;  the  lower  jaw 
strongly  projecting;  lips  narrow,  exposing  the  teeth;  these  arranged 
in  two  or  three  rows,  recurved,  depressible  inward,  straight,  arrow- 
shaped  or  with  a  single  barb  at  posterior  margin  of  the  point;  teeth 
of  inner  row  largest.  Bands  of  unequal,  recurved,  inwardly  depres- 
sible teeth  also  on  tongue,  inner  side  of  gill  arches,  and  palatines, 
the  last  having  two  bands.  Gill  openings  very  large,  membranes 
free  from  isthmus;,  gill  filaments  rather  short,  moderately  coarse; 
pseudobranchiae  small,  few  in  number.  Lateral  line  straight, 
formed  of  elongate,  thin,  pointed  scales;  a  pore  above  and  below 
each  scale. 

Scales  small,  cycloid,  on  posterior  portion  of  body,  extending 
forward  to  ventrals  on  belly,  but  above  the  lateral  line  ceasing  at 
posterior  end  of  depressed  dorsal.     Basal  portion  of  adipose  dorsal 
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Fig.  2.-1  [arpodon  microchir. 


scaled.  Remainder  of  body  naked  except  for  a  row  of  minute  scales 
on  either  side  of  lateral  line. 

Dorsal  fin  short,  moderately  high;  the  third  spine  highest,  from  6 J 
to  7  in  total  length;  distance  from  tip  of  snout  to  origin  of  first  dorsal 
equal  to,  or  slightly  greater  than,  distance  from  the  latter  point  to 
posterior  margin  of  depressed  adipose  dorsal;  pectoral  small,  its 
length  about  2\  in  head;  adipose  dorsal  small,  inserted  over  middle 
of  anal;  ventrals  inserted  just  forward  of  first  dorsal  and  extending 
posteriorly  beyond  insertion  of  tlorsal;  anal  moderate,  its  length 
variable,  in  ^ome  specimens  longer  and  in  others  shorter  than  dorsal ; 
caudal  medium,  of  three  pointed  lobes,  the  central  one  much  the 
smallest. 

Color,  translucent  brownish,  in  spirits,  dusky  above,  becoming 
brownish  or  yellowish  laterally;  throat,  belly,  and  lower  part  of  head 
silvery  gray  with  a  pinkish  sufl*usion.  Pectorals  black;  ventrals  and 
anal  whitish  or  yellow ;  dorsal  and  caudal  dusky  or  blackish. 

We  have  examined  twelve  specimens  of  this  singular  and  rare  fish, 
ranging  in  length  from  llj  inches  to  16  inches.     They  were  taken  in 
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deep  water  off  the  headland  of  Awa  at  the  entrance  to  the  Bay  of 
Tokyo. 

The  species  was  previously  known  from  a  single  specimen  27  inches 
long  obtained  by  the  Challenger  expedition  at  Tokyo.  The  species 
is  regarded  as  a  food  fish,  although  very  rare.  It  differs  from  Harpo- 
don  nehereus  in  the  small  pectorals. 

{/AiKpoSf  small;  x^^P  hand.) 

SUMMARY. 

FamUy  SYNODONTlDiE. 

1.   Trackinocephalus  Gill,  1861. 

1.  myopa  Foreter,  1801;  Tokyo,  Wakanoura,  Nagasaki. 

2.  Synodus  Gronow,  1763. 

2.  japonicus  (Houttuyn),  1782;  Wakanoura.  Nagasaki. 

3.  Saurida  Cuvier  and  Valenciennes,  1849. 

3.  argyrophanes  (Richardson)  1846;  Tokyo,  Kobe,  Hiroshima,  Wakanoura,  Kawa- 
tana,  Hakata,  Nagasaki. 

4.  eso  Jordan  and  Herre,  1907;  Wakanoura,  Kobe,  Tsuruga. 

4.  Harpodon  Le  Sueur,  1825 

5.  microchir  GUnther,  1878,  Tokyo. 
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NEW  AND  CHARACTERISTIC  SPECIES  OF  FOSSIL  MOL 
LUSKS  FROM  THE  OIL-BEARING  TERTIARY  FORMA- 
TIONS OF  SOUTHERN  CALIFORNIA. 


By  Ralph  Arnold, 

Paleantoloffist,  U,  S,  Geological  Survey, 


INTRODUCTION. 

Among  the  fossils  commonly  found  in  or  characteristic  of  certain  of 
the  oil-bearing  Tertiary  formations  of  southern  California  are  the 
species  and  varieties  mentioned  in  the  following  pages.  The  new 
forms  are  described  and  figured;  those  previously  described  are  simply 
figured,  but  a  brief  note  concerning  their  occurrence  is  inserted  in  the 
explanation  accompanying  each  drawing.  It  has  been  deemed  advis- 
able to  insert  figures  of  the  old  species  in  this  paper  because  the  descrip- 
tions and  illustrations  of  these  forms  are  in  publications  inaccessible  to 
most  readers,  and  it  is  essential  for  the  proper  identification  of  the 
faunas  that  certain  of  the  old  species  be  known.  The  differentiation 
of  the  various  geologic  formations  in  the  southern  coast  ranges  of  Cali- 
fornia depends  almost  entirely  upon  their  palentology,  so  that  it  has 
been  the  aim  of  the  writer  to  give  in  this  paper  those  species  and  only 
those  which  will  aid  in  the  determination  of  the  horizon  of  the  various 
faunas  found  in  that  region.  These  fossils,  together  with  some  others, 
will  be  figured  on  Plates  XXV  to  XLI,  Bulletin  No.  309,  U.  S.  Geo- 
logical Survey. 

The  following  new  species  and  varieties  are  found  in  the  yellow 
sandstone  of  the  lower  Miocene  at  the  head  of  Topanga  Canyon,  3 
miles  south  of  Calabasas,  Los  Angeles  County,  California. 

LIST  OF  LOWER  MIOCENE  FOSSILS  FROM  TOPANGA  CANYON. 

Mytilus  mathewgonii  Gabb  var.  expamus,  new  variety. 

Cerithium  topangensjat  new  species. 

Chlorostoma  dalli,  new  species. 

Baihyioma  keepi,  new  species. 

Macron  merriamif  new  species. 

Ocinebra  topangenms,  new  species. 

Purpura  edmondi,  new  species. 

SigaretM  perrinij  new  species. 

Turbo  topangengUf  new  species. 
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Associated  with  them  at  this  locality  are: 

CalliMa  (Amiantisf)  diahloerms  Anderson. 

Cardium,  species  (sharp  ribs). 

Cardium,  species  (square  ribs). 

Chione  tembhrerms  Anderson. 

Dottinia  ponderosa  Gray. 

Glycymerisy  species  (large). 

Macoma  cf .  nasuta  Conrad. 

Ostrea  titan  Conrad. 

Peden  bowergi  Arnold.  , 

Pecten  cf.  mign^lenm  Arnold. 

Pkacoides  richOiofeni  Gabb. 

Venus  perteiiuis  Gabb. 

Agasorna  cf.  kemianum  Cooper. 

Bittiuniy  species. 

CaUiostomaj  species. 

Cancellaria  cf.  condoni  Anderson. 

Cylichna,  species. 

Drillia,  species. 

FusuSj  species. 

NeverUa  callosa  Conrad. 

Trochita  costellata  Conrad. 

Trochita  cf .  inomata  Gabb. 

Trophony  species. 

TurriteUa  ocoyana  Conrad. 

TurriteUa  variaJla  Conrad. 

The  following  new  species  and  varieties  are  from  the  sandstone  in 
the  Pliocene  (middle  part  of  the  Fernando  formation)  near  the  Pacific 
Coast  Oil  Company's  wells  in  Elsmere  Canyon,  2^  miles  southeast  of 
Newhall,  Los  Angeles  County,  California. 

LIST  OF  LOWER  PLIOCENE  FOSSILS  FROM  ELSMERE  CANYON. 

Cancellaria  femdndoenai 8,  new  species. 

Curdinm  quadrigeiixarium  Conrad  var.  femandoennis^y  new  variety. 

Oypraea  femandoenmj  new  species. 

Murev  eldridgei,  new  species. 

PisaniaforHs  Carpenter  var.  angulaia,  new  variety. 

Priene  oregonensis  Redfield  var.  angelensusy  new  variety. 

TurriteUa  cooperi  Carpenter  var.  femand  ensisy  new  variety. 

Associated  with  these  are: 

Amiantis  callosa  Conrad. 

Area  trilmeaia  Conrad. 

Baihi/iojua  cf.  carpenteriana  Gabb. 

CalliMa  »ubdiaphana  Carpenter. 

Chione,  new  species  (small). 

Chrysodomus  amoldi  Rivers? 

Cryptomya  callfomica  Conrad. 

Macoma  indentaia  Carpenter. 

Mamma y  species.  ^^  , 

Mactra  cf.  hemphilli  Dall.  Digitized  by  CjOOglC 

Modiolus  rectus  Conrad. 
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Monio  macroschi»ma  Deshayep. 

Mya  truncata  Liniuens. 

Neptunea  kumerosa  Gabb. 

Necerita  recluziana  Petit. 

OUvella  intorta  Carpenter. 

Panopea  generom  Gould. 
'  Pecten  cf.  caurinus  CJould. 
'  Pecten  estrellanus  Conrad  var.  catalinss  Arnold. 
*' Pecten  hecUeyi  Arnold. 

Pecten  cf.  jmrmeleei  Dall. 

Phacoides  annulatus  Reeve. 

Tapes  tenerrima  Carpenter. 

Tellina  idas  Dall. 

Tritoniunij  species. 

Trochita  filosa  Gabb. 

Associated  with  the  new  forms  JVhsaa  Immlinl  and  Priene  oregonensis 
Redfield  var.  angdmsis  in  the  bluish-gray  clayey  shale  of  the  lower 
Pliocene  (middle  Fernando  formation)  in  the  Third  Street  tunnel,  Los 
Angeles,  are  the  following: 

LIST  OF  LOWER  PfJOCENK  FOSSILS  FROM  THIRD  STREET  TUNNEL. 

Area  muhicostata  Sowerby. 
Astartey  spetiien. 
Cardiloid. 
Lima  hnrnlini  Dall. 
Macomaj  species  nndeterniined. 
Ostrea  veatchii  Gabb. 
Peden  ashlejfi  Arnold. 
Pecten  iatiaurllus  Conrad. 
"^       Pecten  opuntia  Dall. 

Pecten  pedroanus  Traak  (abundant). 

Pecten  steamsii  Dall. 

Buccbwm^  speciei^ iindetennine<l. 

Fissuridea  murinn  Carpenter. 

Neven'ta  recluziana  Petit. 

Plenrotoma^  8j)ecie8  undertennined,  coral,  bird  bones. 

The  brachiopod,  Terehratalla  occidentalis  Dall  is  associated  with  the 
following  fauna,  the  equivalent  of  that  of  the  San  Diego  formation,  in 
the  coarse  sandstone  and  gravel  immediately  above  the  unconformity 
between  the  lower  Pliocene  (middle  Fernando  formation)  and  the 
Miocene  shale  near  the  mouth  of  Temescal  Canyon,  one-half  mile  north 
of  Port  Angeles,  Los  Angeles  County: 

LIST  OF  LOWER  PLIOCENE  FOSSILS  FROM  TEMESCAL  CANYON. 

Terebrataiia  smithi  Arnold. 
Pecten  ash  ley  i  Arnold. 
Pecten  hastatus  Sowerby. 
Pecten  healeyi  Arnold  (abundant). 

Pecten  steanmi  Dall.  Digitized  by  GoOglc 

Opalia  varicoHtata  Stearns. 
Proc.  N.  M.  vol.  xxxii— 07 34 
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NEW  MIOCENE  SPECIES  AND  VARIETIES. 

OSTREA  ELDRIDGBI,  new  species. 

Plate  XLII,  figs.  2  and  2a. 

Description. — Shell  about  150  mm.  in  length,  inequivalve,  the  left 
verj'^  convex,  the  right  flat  or  slightly  concave.  Left  valve  with 
incurved  umbo;  a  prominent,  falcate,  evenly  convex  ridge  extends 
from  near  the  umbo  to  the  margin  of  the  left  valve  posteriorly;  sur- 
face of  this  valve  and  ridge  foliaceous  and  more  or  less  inclined  to  be 
fluted.     Left  valve  approximately  flat,  with  foliaceous  surface. 

Dimensions. — Longitude,  147  mm. ;  latitude,  87  mm. ;  diameter  (dis- 
tance through  both  valves),  82  mm. 

Notes. — This  species  is  distinguished  from  the  other  Teitiary  oysters 
of  the  California  Tertiary  by  the  prominent  posterior  ridge  and 
incurved  umbo  of  the  left  valve.  The  species  has  the  external  appear- 
ance of  a  CrrypJiaea.  Named  in  honor  of  the  late  Mr.  George  Honians 
Eldridge,  of  the  U.  S.  Geological  Survey.  The  type  was  associated 
with  Turritdla  inesiana  Conrad  at  the  Grimes  Canyon  locality. 

Type.— Ceit.  No.  164966,  U.S.N.M. 

Locality. — Elkins  ranch,  east  of  Grimes  Canyon,  near  Fillmore, 
Ventura  County,  California.     (G.  H.  Eldridge.) 

Horizon. — Lower  Miocene,  supposed  equivalent  of  the  Vaqueros 
formation. 

MYTILUS  MATHBWSONII  Gabb  var.  BXPANSUS,  new  variety. 
Plate  XLIII,  fig.  2. 

Description. — Shell  wedge-shaped,  rounded  behind,  curved;  poste- 
rior margin  curved,  semiangular  in  middle,,  anterior  margin  more 
nearly  straight;  beaks  terminal,  blunt;  surface  sculptured  by  irregular 
concentric  lines  and  ridges  of  growth  and  by  fine  radiating  striae. 

2>m^n«^^«.— Longitude,  105  mm.;  latitude,  60  mm.;  diameter  of 
both  valves,  60  mm. 

Notes. — This  variety  differs  from  the  typical  form  in  being  some-  i 
what  smaller,  relatively  broader,  and  with  straighter  anterior  margins 
The  fine  radial  striation  is  also  said  to  be  lacking  in  the  typical  form. 
It  is  associated  at  the  type  locality  with  ScuteUa  fairbanski  Merriam, 
Ostrea  near  titan  Conrad,  and  Pecten  sespeensis  var.  hydei  Arnold. 

Type.— Out  No.  164968,  U.S.N.M. 

Locality. — Near  Torrey  Canyon  oil  wells,  southwest  of  Piru,  Ven- 
tura  County,  California.     (G.  H.  Eldridge.) 

Horizon. — Lower  Miocene,  supposed  equivalent  of  the  Vaqueros 
formation. 

Digitized  by  LjOOQ  IC 
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PLEUROTOMA  (BATHYTOMA)   KEEPI,  new  species. 
Plate  XLVI,  fig.  5. 

Description, — Shell  large  for  the  genus  Pleurotoma^  fusiform;  spire 
about  as  long  as  aperture;  whorls  six,  angulated  below  the  middle, 
sloping  concavely  above  and  about  the  same  below.  Surface  orna- 
mented by  a  rim  of  nodes  (ten  on  the  body  whorl  in  the  type)  on  the 
angle  of  the  whorl  and  by  numerous  revolving  raised  lines  or  ribs. 
Aperture  narrow,  narrowing  rapidly  from  top  toward  bottom;  inner 
lip  straight,  outer  lip  reflecting  angulation  of  whorls. 

Dimensions, — Longitude  (restored),  60  mm.;  latitude,  30  mm. 

Notes. — This  species  is  closely  allied  to  and  is  doubtless  the  precur- 
sor of  P.  tryoniana  Gabb.  It  was  first  thought  that  the  Miocene 
forms  were  the  same  species  as  the  living,  but  a  careful  comparison  of 
specimens  shows  P,  keepi  to  be  much  more  abbreviated  and  with  a  rela- 
tively more  angulated  body  whorl  than  P,  tryoniana.  The  nodes  also 
are  somewhat  sharper  and  are  more  prominently  developed  on  the 
body  whorl  in  the  former.  Named  in  honor  of  Prof.  Josiah  Keep,  of 
Mills  College,  California. 

Trjpe,—G^i.  No.  164993,  U.S.N.M. 

Locality, — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
Los  Angeles  County,  California.     '^G.  W.  Edmond  and  Ralph  Arnold.) 

Horizon,  — Lower  Miocene. 

MACRON  MERRIAMI,  new  species. 
Plate  XLI,  figs.  4  and  4a. 

Description. — Shell  small,  ovate,  solid;  spire  elevated;  apex  acute; 
whorls  five,  evenly  convex,  nearly  smooth,  except  for  a  prominent 
furrow  which  passes  around  the  body  whorl  one-third  the  way  up  from 
its  base;  between  this  prominent  furrow  and  the  umbilicus  are  three 
other  less  prominent  grooves.  Suture  narrow  but  canal-like;  aperture 
narrow  and  elliptical.  Columella  slightly  callous  posteriorly ;  anterior 
portion  produced  and  flexed;  posterior  part  of  lip  bent.  Canal  a  mere 
notch.     Umbilicus  subperforate. 

Dimensions, — Longitude,  23  mm.;  latitude,  13  mm.;  body  whorl, 
19  mm.;  aperture,  16  mm.;  deflection,  about  70^. 

Notes, — This  characteristic  little  species  is  closely  allied  to  and  prob- 
ably is  the  precursor  of  M,  hellettli  A.  Adams.  It  diflfers  from  the 
latter,  however,  in  being  relatively  narrower,  having  a  narrower 
shoulder  at  the  suture  and  in  having  one  more  groove  in  the  basal  por- 
tion of  the  body  whorl.  Named  in  honor  of  Prof.  John  C.  Merriam, 
of  the  University  of  California,  Berkelev. 

r^^^.— Cat.  No.  164982,  U.S.N.M. 

Locality,— ^^\idi  of  Topanga  Canyon  3  miles  south  of  Calabasas,  Los 
Angeles  County,  California.     (G.  W.  Edmond  and  Ralph  Arnold.^lc 

Horizon, — Lower  Miocene. 
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OCINEBRA  TOPANGENSIS,  new  species. 
Plate  XLIII,  fig.  4.      ' 

Description, — Shell  large  for  one  of  this  genus,  fusiform;  spire  ele- 
vated, subacute;  whorls  five,  strongi}"  angulated  above,  giving  a  tab- 
ulate appearance  to  upper  portion;  whorls  crossed  by  six  or  seven 
frills,  some  of  which  flex  forward  and  rise  to  prominent  points  on  the 
angle;  anterior  portion  of  whorls  ornamented  by  about  12  rough,  raised 
spiral  lines,  the  alternate  ones  l>eing  relatively  more  prominent  than 
those  adjacent;  posterior  portion  with  six  orseven  similar  lines;  suture 
deeply  appressed,  undulating,  distinct.  Aperture  subelliptical;  inner 
lip  slightly  enameled;  columella  twisted,  squamose,  only  slightly 
widened;  umbilicus  subperforate;  canal  of  medium  length,  narrow. 

Biinemiayis. — Altitude,  59  mm.;  latitude,  30  mm.;  body  whorl,  46 
mm.;  aperture,  39  mm. 

Notes, — The  largest  member  of  this  genus  known  from  the  West 
Coast.  Somewhat  similar  to  (>,  keepl  Arnold  but  much  larger,  with 
less  proniinentl}^  developed  frills  and  much  finer  spiral  sculpture. 
Named  for  the  type  localit3\  Topanga  Canyon. 

7y/?6'.— Cat.  No.  1(54995,  U.S.N.M. 

Locality, — Head  of  Topanga  Canyon,  3  miles  south  of  Calabajaus. 
Los  Angeles  County,  California.     (G.  W.  Edmond  and  Ralph  Arnold.) 

Horizon, — Lower  Miocene. 

PUPURA  EDMONDI.  new  species. 
Plate  XL,  figs.  3  and  3a. 

Descrij?tion, — Shell  fusiform,  moderately  thick;  spire  elevated;  apex 
subacute;  whorls  four  or  five,  angulated,  the  body  whorl  particu- 
larly so;  nine  or  ten  prominent  nodes  on  the  angle,  each  node  grad- 
ually fading  out  above  and  below  the  angle;  spiral  sculpture  consists 
of  more  or  less  obsolete  ridges,  of  which  there  are  about  fourteen  on 
the  body  whorl  below  the  angle  and  three  or  four  above  it;  suture 
appressed,  distinct,  somewhat  wav}^  the  sui'face  of  the  shell  being  cor- 
rugated near  it.  Aperture  pyriform;  outer  lip  slightly  effuse,  den- 
ticulated with  seven  or  eight  quite  sharp  and  prominent  teeth.  Inner 
lip  smooth.    Umbilicus  subperforate.     Canal  short,  curved  backward. 

DimeuHiom, — Longitude,  19  mm.;  latitude,  12.5  mm,;  body  whorl, 
16.5  mm.;  aperture,  including  canal,  14  mm. 

Notes, — Unlike  any  other  Purpura  on  the  coast.  Resembles  Ct/?/wz 
hiplicata  Gabb,  but  with  angle  higher  up  on  whorl;  umbilical  region 
also  more  simple  than  in  latter  species.  Named  in  honor  of  Prof. 
Geo.  W.  Edmond,  of  Santa  Monica,  California,  who  first  disc*overed 

this  species.  Digitized  by  LjOOglC 

Typc—O^L  No.  164983,  U.S.N.M. 
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Locality, — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
ILjos  Angeles  CJounty,  California.     (G.  VV.  Edmond  and  Ralph  Arnold.) 
Horizon, — Lower  Miocene. 

CERITHIUM  TOPANQENSIS,  new  species. 
Plate  XL,  figs.  7  and  8. 

Description, — Shell  turreted;  apex  acute;  whorls  nine  or  ten, 
slightly  convex,  with  a  faint  suggestion  of  a  shoulder  at  the  posterior 
margin.  Whorls  ornamented  by  a  varying  number  of  spiral  and 
longitudinal  ridges  of  which  there  are  eight  of  the  former  and  twenty- 
one  of  the  latter  on  the  penultimate  whorl  of  the  type;  the  relative 
prominence  of  the  two  sets  of  ridges  varies  somewhat,  but  they  are 
normally  of  about  equal  importance.  Suture  impressed;  distinct. 
Aperture  subquadrate;  outer  lip  effuse,  broadly  rounded  below  and 
slightly  produced  in  a  columellar  beak;  inner  lip  straight  above  this 
beak. 

Dimensions, — Longitude,  23.5  mm.;  latitude,  7.5  mm.;  body  whorl, 
10.5  mm.;  aperture,  7  mm. 

Notes. — Quite  unlike  any  other  West  Coast  Cerithium,  being  closest, 
possibly,  to  C,  geminata  Hinds,  from  which  it  differs  b}'  having  more 
numerous  and  more  delicate  longitudinal  ridges  and  very  much  less 
pronounced  nodose  sculpture  below  the  suture.  Named  after  the  type 
locality,  Topanga  Canyon. 

Type.—Q2X,  No.  104976,  U.S.N.M. 

Locality.— Head  of  Topanga  Canyon,  3  miles 'south  of  Calabasas, 
Los  Angeles  County,  California.     (G.  W.  Edmond  and  Ralph  Arnold.) 

Horizon. — Lower  Miocene. 

TURBO  TOPANGENSIS,  new  species. 
I^late  XLI,  fi^.  6,  (x/,  and  HA. 

Description. — Shell  turbinated,  solid;  whorls  somewhat  convex  and 
prominently  tuberculated,  one  row  of  about  nine  sharp  tubercles 
surmounting  the  whorl  just  belo>v  the  suture,  another  band  of  less 
prominent  ones  in  the  middle  of  the  whorl,  and  the  base  of  the  whorl 
ornamented  by  another  spiral  row,  the  tubercles  of  which  are  almost 
as  prominent  as  the  top  row;  in  addition  to  this  there  is  a  secondary 
sculpture  consisting  of  numerous  faint  ridges  crossing  the  whorls 
diagonally  from  the  base  posteriorly  toward  the  suture.  Base 
ornamented  by  three  prominent  spiral  ridges,  the  outer  one  tuber- 
culated. Suture  impressed,  distinct.  Aperture  round,  slightly  pro- 
duced and  somewhat  flaring  in  front. 

Dimensions, — Altitude,  10.5  mm.;  latitude,  18  mm. 

Notes. — A  unique  species,  somewhat  resembling  Tnrho  squamigera 
Reeve,  but  differing  from  the  latter  in  having  less  tal)ulated  and 
angulated  whorls,  a  simpler  sculpture  of  tubercles,  and  in  having  a 
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secondary  transverse  sculpture.  Named  after  the  t3'pe  locality. 
Topanga  Canyon. 

Ti/pe.—CsLt.  No.  164980,  U.S.N.M. 

Locality. — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas 
Los  Angeles  County,  California.    (G.  W.  Edmond  and  Kalph  Arnold.) 

Horizon, — Lower  Miocene. 

TURRITBLLA  INEZIANA,  Conrad  var.  SESPEENSIS,  new  variety. 

Plate  LI,  fig.  «. 

Deacrlption, — Shell  turreted,  with  slender,  tapering  spire;  number 
of  whorls  vaiiable,  eight  or  more;  whorls  slightly  concave,  with  one 
very  prominent  revolving  ridge  at  base,  and  two  equal  but  less  promi- 
nent ones  above.  There  is  also  evidence  in  the  type  (a  rather  poorly 
preserved  specimen)  of  minor  spiral  lines  or  riblets,  especially  one  at 
the  base  of  the  major  ridge;  suture  deeply  impressed. 

Dlmensians. — Of  broken  and  slightly  distorted  type;  longitude^ 
34  mm. ;  latitude,  10  mm. 

Notes. — This  form  is  distinguishable  from  the  typical  T.  inesixina 
(T.  lio^manni  of  most  West  Coast  authors)  by  its  small  size  and  much 
more  prominently  developed  spiral  ridges.  It  is  abundant  but  poorly 
preserved  at  the  type  locality.  May  possibly"  be  of  specific  value,  but 
if  so  is  allied  to  T.  inezlana.  It  is  associated  at  the  type  locality  with 
Modiolus  sp.  5  Ostrea  cf .  idri^risis  Gabb,  and  Pecten  sespeeiisis  Arnold. 
Named  after  the  t^^pe  localit}',  Sespe  oil  district,  Ventura  Countj-, 
California. 

Type.— Cat.  No.  164970,  U.S.N.M. 
•  Locality. — Tar  Creek,   north  of  Fillmore,   Ventura  Count}^  Cali- 
fornia.    (G.  H.  Eldridge.) 

Horiz(m. — Vaqueros  formation  (lower  Miocene). 

SIGARETUS  PERRINI,  new  species. 
Plate  XLI,  fig.  5. 

Description. — Shell  very  much  elongated  for  one  of  this  genus; 
whorls,  three  or  four  (type  decollete),  slightly  convex;  apex  subacute; 
whorls  ornamented  with  numerous  rough  revolving  lines,  each  alter- 
nate onQ  being  considerably  more  prominent  than  those  adjacent; 
suture  prominent,  impressed;  aperaturepyriform,  narrow  posteriorly; 
lower  portion  of  columellar  lip  slightly  flaring. 

Dimensions. — Altitude  (restored),  21  mm.;  latitude,  9.5  mm.;  body 
whorl,  18.5  mm.;  aperture,  14  mm. 

Notes. — This  unique  species  is  entirely  unlike  anything  else  in  the 
West  Coast  fauna,  so  far  as  known.  It  is  certainly  very  much  elon- 
gated for  this  genus.  Named  in  honor  of  Prof.  James  Perrin  Smith, 
of  Leland  Stanford  Junior  University,  California^yCjOOglc 

Type.—GfiX.  No.  164979,  U.S.N.M. 
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Locality, — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
Los  Angeles  County,  California.     (G.  W.  Edmond  and  Ralph  Arnold.) 
Horizon. — Lower  Miocene. 

CHLOROSTOMA  (OMPHALIUS)  DALLI,  new  species. 
Plate  XL,  figs.  4,  4a  and  46. 

Description. — Shell  conoidal;  spire  somewhat  elevated;  apex  obtuse; 
whorls  four,  slightly  convex,  angulated  just  above  the  suture;  portion 
of  whorl  above  angle  crossed  by  (in  the  typo  twelve)  transverse  ridges 
or  waves  running  obliquely  backward  from  the  angle  and  appressing 
against  the  antecedent  whorls.  Revolving  ridge  on  angle,  and,  also  on 
body  whorl,  on  a  second  equally  prominent  angle,  at  the  base  of  the 
whorl.  Whole  surface  of  shell,  including  base,  ornamented  by  fine 
revolving  lines  (in  the  type  there  are  four  of  these  between  the  two 
angles  on  the  body  whorl).  Five  equivalent  narrow  revolving  fur- 
rows also  ornament  the  top  of  the  body  whorl.  Suture  distinct. 
Umbilicus  deep  and  more  or  less  effuse.  Aperture  circular;  columel- 
lar  lip  slightly  twisted  around  umbilicus.     Outer  lip  unknown. 

Dimensions. — Altitude,  10  mm.;  latitude,  12.5  mm. 

Notes. — ^This  species  differs  from  GMorostoma  aureotincPum  Forbes, 
to  which  it  is  allied,  by  the  lack  of  the  prominent  furrows  in  the  base 
and  the  presence  of  the  revolving  furrows  in  the  top  of  the  whorl. 
C.  dalli  is  a  variable  form,  no  two  specimens  being  exactly  similar. 
It  grades  into  the  two  varieties  next  described.  Named  in  honor  of 
Dr.  William  Healy  Dall,  of  the  United  States  Geological  Survey. 

Typ€.—C2X.  No.  164984,  U.S.N.M. 

Locality. — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
Los  Angeles  County,  California.     (G.  W.  Ekimond  and  Ralph  Arnold.) 

Horizon. — Lower  Miocene. 

CHLOROSTOMA  (OMPHALIUS)  DALLI  var.  INORNATUS,  new  variety. 

Plate  XL,  fig.  5. 

Description. — Similar  to  C.  dalli  except  that  the  transverse  waves 
are  obsolete  and  the  revolving  furrows  on  top  of  the  whorls  are  more 
numerous  and  less  prominent. 

Dimensions. — Altitude,  10  mm.;  latitude,  15  mm. 

Notes. — The  type  of  this  variety  is  flatter  than  the  typical  form,  but 
this  is  due  to  crushing. 

ry;>^.— Cat.  No.  164986,  U.S.N.M. 

Locality. — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
Los  Angeles  County,  California.  (G.  W.  Edmond  and  Ralph  Arnold.) 
Horizon. — ^Lower  Miocene. 

Digitized  by  LjOOQ  IC 
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CHLOROSTOMA  (OMPHALIUS)  DALLI  var.  SUBNODOSUS,  new  variety. 

Plate  XL,  fij?8.  6  and  6a. 

De8criptio7i. — Similar  to  C.  dalU  except  that  the  transvei*se  waves 
are  less  pronounced  and  the  spiral  sculpture  is  somewhat  coarser.  A 
more  or  less  prominent  ridge  revolves  about  the  umbilicus. 

Dimensions. — Altitude,  10  mm.;  latitude,  13.5  mm. 

Type,—Q,2X,  No.  164985,  U.S.N.M. 

Locality, — Head  of  Topanga  Canyon,  3  miles  south  of  Calabasas, 
Los  Angeles  County,  California. 

Horizon, — Lower  Miocene. 

PLIOCENE  SPECIES  AND  VARIETIES. 
.  TEREBRATALIA  OCCIDENTALIS  DaU. 
Plate  XLIX,  figs.  6,  7,  7«,  8,  8o,  9,  and  9a. 
TerebratiUia  ocridenUilh  Dall,  Proc.  Cal.  Acad.  Sci.,  IV,  187U  P-  182,  pi.  i,  fig:.  7. 

Description. — Shell  from  subcircular  to  subelliptical  in  outline, 
mtherthin;  pedicle  (lower)  valve  with  mesial  flexure  concave;  on  each 
side  of  this  are  usually  two  prominent  ridges,  and  beyond  these  still  a 
second  pair;  surface  of  valve  sometimes  nearly  smooth,  but  more 
often  with  radiating  ridges  of  varying  prominence;  lines  of  growth 
usualh'  discernible,  some  being  quite  prominent;  brachial  (upper) 
valve  strongly  medially  convex,  with  one  and  sometimes  two  ridges 
on  either  side;  secondary  sculpture  similar  to  that  of  lower  valve. 
Beak  with  a  concave  or  flattened  area  on  each  side  of  the  deltidium. 
Shell  broader  proportionately  in  the  younger  stages  of  growth. 

Dimensions.- -IjOw^MxxAq^^  27  mm.;  latitude,  29  mm. 

Notes. — ^This  variable  species  passes  through  the  same  mutations  as 
T.  transverm  Sowerby,  from  wdiich  it  differs  by  having  the  mesial 
flexure  of  the  pedicle  valve  concave  and  of  the  brachial  valve  convex 
instead  of  vice  versa  as  in  7\  transrerHa.  Very  abundant  at  Temest^l 
Canyon  locality;  also  found  recent  on  the  Pacific  coast  of  North 
America. 

Figured  ffj?€ci7ne7is.— Cat.  No.  164996,  U.S.N.M. 

Locality. — Near  the  mouth  of  Temescal  Canyon,  3  miles  north  of 
Santa  Monicji,  Los  Angeles  County,  (klifornia.  (Ralph  Arnold  and 
J.  J.  Rivers). 

Horizon. — Recent  and  lower  Pliocene,  probably  equivalent  of  mid- 
dle Fernando  formation. 
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CARDIUM  QUADRIGENARIUM   Conrad  var.  FERNANDOENSIS, 

new  variety. 

Plate  XLVIII,  figs.  2  and  2a. 

Description.— &);iid\\  j^maller  than  the  typical  form,  oval,  ventricose; 
um bones  central,  prominent,  turned  only  slightly  anteriorily;  surface 
sculptured  with  about  thirty-six  prominent,  subangular  radiating 
ridges  roughened  over  the  anterior  and  posterior  portions  of  the 
shell  by  prominent  pointed  tubercles  on  the  posterior  angle;  those 
ridges  near  the  [posterior  margin  are  less  prominent,  but  are  nodose 
for  nearly  their  whole  length. 

Dimensions, — Altitude,  55  mm.;  longitude,  58  mm.;  diameter  (both 
valves),  38  mm. 

Notes, — This  variety  is  more  oblique,  has  narrower  umbones,  is 
relatively  less  in  diameter,  and  has  fewer  and  less  prominentlj'  spinose 
ribs  than  the  typical  form.  The  typical  form  has  over  forty  ribs, 
while  var.  femandoensis  has  but  thirty-six.  Named  after  the  Fer- 
nando formation  of  which  it  is  supposed  to  be  characteristic. 

Type.—Q^t.  No.  164947,  U.S.N.M. 

Locality. — Elsmere  Canyon,  near  Pacific  Coast  Oil  Company's  well, 
2i  miles  southeast  of  Newhall,  Los  Angeles  County,  California. 
(Ralph  Arnold.) 

Horizon, — Middle  Fernando  formation  (lower  Pliocene). 

CANCELLARIA  FERNANDOENSIS,  new  species. 
Plate  L,  fig.  4. 

Description, — Shell  about  20  to  24  mm.  in  altitude;  broadly  fusi- 
form; spire  elevated;  whorls  four  or  five,  sharply  angulated  at  about 
two-thirds  height  of  whorl;  flat  or  slightly  convex  both  above  and 
below  the  angle;  whorls  crossed  by  numerous  (18  on  body  whorl) 
broad  longitudinal  varices  which  extend  from  suture  to  suture,  being 
fainter  above  than  below;  surface  also  ornamented  by  equal  equidis- 
tant raised  spiral  lines,  about  three  or  four  below  the  angle,  two  or 
three  above.  Suture  appressed,  distinct.  Lower  portion  of  type 
broken. 

Dimensions, — Altitude ^^stored),  about  20  mm.;  latitude,  13  mm. 

Notes, — This  species  is  nosely  allied  to  the  tropical  species  C,  Can- 
dida Sowerby,  but  is  distinguishable  by  its  broader  form,  much 
broader  varices,  and  more  evenly  spaced  spiral  lines.  Named  for  the 
Fernando  formation,  of  which  it  is  supposed  to  be  characteristic. 

r^jy^.— Cat.  No.  164956,  U.S.N.M. 

Locality, — Elsmere  Canyon,  near  Pacific  Coast  Oil  Company's  wells, 
2i  miles  southeast  of  Newhall,  Los  Angeles  County,  California. 
(Ralph  Arnold.)  Digitized  by  Google 

Horizon. — Middle  Fernando  formation  (lower  Pliocene). 
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PISANIA  PORTIS  Carpenter  var.  ANGULATA,  new  variety. 
Plate  L,  figs.  6  and  7. 

Description, — Shell  fusiform,  short;  spire  elevated;  apex  subacute 
to  subangular,  whorls  angular,  about  three-fourths  of  the  whorl  being" 
below  the  angle;  body  whorl  below  the  angle  quite  uniformly  convex. 
The  surface  sculpture  varies  considerably  in  individual  specimens;  in 
the  type  the  sculpture  of  the  body  whorl  consists  of  ten  equal  sub- 
equidistant  rounded  subrugose  spiral  ridges,  each  intei'space  being 
ornamented  by  one  less  prominent  but  slightly  more  rugose  revolving 
line  on  each  side  of  which  still  finer  lines  may  often  be  distinguished; 
above  the  angle  are  five  revolving  lines,  less  prominent  than  those  on 
the  lower  part  of  the  whorl,  but  alternating  in  relative  size  in  the  same 
manner  as  the  latter.  The  penultimate  and  earlier  whorls  have  about 
eleven  longitudinal  waves  or  low  ribs  which  become  most  prominent 
on  the  angle  of  the  whorls,  forming  more  or  less  prominent  nodes. 
A  prominent  sutural  riblet  is  developed  on  the  posterior  portion  of 
the  whorl.  Suture  wavy,  appressed,  distinct  .Aperture  pyriform; 
outer  lip  unknown  but  probably  denticulate.   '  Umbilicus  subperforate. 

Dimensions. — Longitude  (restored),  about  66  mm. ;  latitude,  29  mm. ; 
body  whorl,  43  mm. ;  aperture,  30  mm. ;  deflection;  about  62°. 

Notes, — This  variety  differs  from  the  typical  Pisania  fortis  Car- 
penter, in  being  broader  and  in  having  prominently  angulated  whorls. 
The  revolving  lines  in  the  former  are  also  usually  weaker  than  in  the 
typical  form. 

7y^^.— Cat.  No.  164959,  U.S.N.M. 

Locality, — Elsmere  Canyon,  near  Union  Oil  Company's  wells,  2i 
miles  southeast  of  Newhall,  Los  Angeles  County,  Catifot^nia.  (Ralph 
Arnold.) 

Horizon, — Middle  Fernando  formation  (lower  Pliocene).  Known 
only  from  the  t3'pe  locality  where  several  specimens  were  found. 

PRIENE  OREQONBNSIS  Redfield  var.  ANGELENSIS,  new  variety. 

Plate  L,  fig.  11. 

Description, — Shell  averaging  between^O  mm.  and  100  mm.  in 
length,  fusiform;  spire  elevated;  apexblunl;  whorlseightto  ten,  con- 
vex; sculpture  of  whorls  consists  of  about  twenty-four  low  and  rather 
narrow  longitudinal  ridges  and  about  seven  less  prominent,  inequidis- 
tant  spiral  ridges,  the  whole  giving  the  surface  a  somewhat  subdued 
cancellated  appearance;  the  spiral  ridges  are  augmented  by  numerous 
fine  spiral  striie;  suture  deeply  impressed,  somewhat  wavy;  faint  dis- 
continuous, rounded  varices  in  some  specimens;  aperture  subovate; 
outer  lip  not  thickened;  canal  long,  narrow,  recurved.  OOglc 
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Dimensions. — Of  imperfect  and  distorted  type;  longitude,  71  mm.; 
latitude,  40  mm. ;  body  whorl,  54  mm. 

Notes. — This  variety  differs  from  the  typical  form  by  its  longer,  less 
recurved  canal  and  much  less  pronounced  sculpture.  Named  after  the 
city  of  Los  Angeles,  the  type  locality. 

Type,—G9X.  No.  164975,  U.S.N.M. 

Locality. — Third  Street  tunnel,  Los  Angeles,  California.  (Homer 
Hamlin.) 

Horizon. — Lower  Pliocene,  probabh'  equivalent  of  middle  Fernando 
formation. 

MUREX  ELDRIDGEI,  new  species. 
Plate  L,  fig.  12. 

Description. — Shell  broadly  fusiform;  spire  elevated;  apex  sub- 
acute; whorls  four,  exceedingly  convex  and  ornamented  by  six  prom- 
inent convex  varices,  which  cross  the  whorl  diagonally  sloping  forward 
up  from  the  base  of  the  whorl  to  the  suture,  and  each  being  appressed 
against  the  analogous  varix  of  the  antecedent  whorl  in  such  a  way  as 
to  give  the  connected  varices  a  lef  ^handed  spiral  arrangement,  sloping 
backward  down  and  across  the  whorls;  varices  extend  full  length  of 
body  whorl.  Surface  of  whorls  and  varices  ornamented  with  two  or 
three  (six  on  body  whorl)  raised  lines,  between  which  are  finer,  more 
or  less  beaded  raised  lines.  Suture  between  the  varices  deeply  im- 
pressed, forming  pits.  Aperture  pyriform,  narrowing  into  short, 
straight  canal  below;  lips  smooth. 

Dimensions. — Altitude,  24  mm.;  latitude,  15  mm.;  body  whorl,  20 
mm. ;  aperture,  15  mm. 

Notes. — This  species  is  closely  allied  to  Murex  incisxcs  Broderip,  but 
is  distinguishable  from  the  latter  by  its  broader  form,  narrow  col- 
umella, and  simple  varices  which  do  not  have  posteriorly  reflexed 
sen-ate  varices  over  the  sutural  pits.  Named  in  honor  of  the  late 
George  Homans  Eldridge,  of  the  United  States  Geological  Survey. 

Type.—C9X.iio.  164955,  U.S.N.M. 

Locality. — Elsmere  Canyon,  near  Union  Oil  Company's  wells,  2i^ 
miles  southeast  of  Newhall,  Los  Angeles  County,  California.  (Ralph 
Arnold.) 

Horizon. — Middle  Fernando  formation  (lower  Pliocene). 

NASSA  HAMLINI,  new  species. 

Plate  L,  fig.  9. 

Description. — Shell  about  15  mm.  in  length,  bluntly  conical;  spire 
elevated;  apex  blunt;  whorls  five  or  six,  quite  convex  and  crossed  by 
several  (on  the  body  whorl  12)  rather  sharp  narrow  ridges  between 
which  are  wide  interspaces;  spiral  sculpture  consists  of  four  equal. 
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.subequidistant  raised  lines,  of  much  less  prominence  than  the  lon^- 
tudinal  ridges.  Suture  appressed,  distinct,  and  only  slightly  wavy. 
Aperture  ovate;  outer  lip  thickened;  columella^*  lip  incrusted.  Cola- 
mella  slightly  twisted,  faintly  spirally  sculptured,  and  with  groove 
next  to  body  whorl.     Canal  short. 

Dimefisimis, — Longitude,  15  mm. ;  latitude,  9  mm. 

JVotes. — This  species  is  unlike  any  other  West  Coast  form,  being 
characterised  by  its  blunt  apical  whorls,  convex  whorls,  deep  suture 
and  sharp  narrow  longitudinal  ridges.  The  type  has  a  glossy  surface. 
Named  in  honor  of  Mr.  Homer  Hamlin,  city  engineer  of  Los  Angeles. 
California,  to  whom  we  are  indebted  for  preserving  the  valuable 
paleontological  material  taken  out  of  the  Third  Street  tunnel,  Los 
Angeles. 

2ype.—Ceit.  No.  164946,  U.S.N. M. 

Locality, — Third  Street  tunnel,  I^s  Angeles,  California.  (Homer 
Hamlin.) 

Horizon,  -LoYf^v  Pliocene,  probably  middle  Fernando  formation. 

CYPR^A  FERNANEJPENSIS,  new  species. 

Plate  L,  figs.  8  and  8a. 

Description,— ^htW  about  40  mm.  in  length,  pyriform,  ventricose, 
convolute;  spire  concealed;  surface  covered  with  brown  enamel,  i^ome 
of  which  is  retained;  aperture  long  and  narrow,  with  a  canal  at  each 
end,  the  anterior  canal  being  the  longer;  outer  lip  inflected  and 
crenulated  with  about  sevente)6n  teethllfener  lip  similarly  crenulated. 

DiineiimmH. — Longitude,  40  mm.;  Mititude,  24  mm. 

Notes, — This  species,  which  is  doubtleS^  the  precursor  of  C.  spadicett 
Gray,  is  relatively  broader,  has  a  relatively  broader  and  less  protniding 
anterior  portion  to  the  outer  lip,  has  a  relatively  broader  and  more 
nearly  straight  aperture,  fewer  teeth,  and  has  these  teeth,  especially 
those  on  the  anterior  portion  of  the  inner  lip,  more  evenlj'^  spaced, 
than  in  C,  sjyadicea.  Named  for  the  Fernando  formation,  of  which 
it  is  supposed  to  be  characteristic. 

Type.— C9it.  No.  164961,  U.S.N.M. 

Locality, — Elsmere  Canyon,  near  the  Pacific  Coast  Oil  Company \s 
wells,  2i  miles  southeast  of  Newhall,  Los  Angeles  County,  California. 
(Ralph  Arnold.) 

Horizon, — Middle  Fernando  formation  (Lower  Pliocene). 

TURRITELLA  COOPERI  Carpenter  var.  FERNANDOENSIS  new  variety. 

Plate  LI,  fig,  13. 

DeHirription, — Shell  strong,  acute-conic,  when  perfect  probably  of 
twelve  or  more  whorls;  early  whorls  unknown;  later  whorls  ang'u- 
lated  both  above  and   below  near  the  suture;  surface  between  the 


~_^jf.  15«DJ=  ^Tf  FOSSIL  MOLL  USKS  FROM  C ALIFORM  A-- ARNOLD.         539 

angles  flat  or  slightly  concave  and  ornamented  by  four  (including  those 
at  the  angles)  prominent  spiral  ridges;  both  above  the  upper  angle 
and  below  the  lower  one  is  a  similar  ridge;  suture  quite  deeply  im- 
pressed; base  practically  flat,  faintly  spirally  sculptured;  aperture 
subqnadi-ate. 

Dimensions. — Of  the  type,  an  imperfect  specimen,  altitude,  31  mm.; 
latitude,  12  mm.;  altitude  of  body  whorl,  13  mm. 

Notes, — ^The  spiral  ribs  in  this  variety  are  all  of  about  equal  prom- 
inence while  in  the  typical  Pleistocene  forms  the  rib  on  each  angle  is 
much  more  prominent  than  those  between,  the  latter  being  little  more 
than  raised  lines;  the  surface  of  the  whorl  between  the  angles  is  also 
less  concave  and  the  general  shape  of  the  shell  less  slender  in  var.  fer- 
9iafidoensis  than  in  typical  cooptTi, 

Type,—C9Lt.  No.  164957,  U.  S.  N.  M. 

Locality. — Elsmere  Canyon,  near  the  Pacific  Coast  Oil  Company's 
^wells,  2J  miles  southeast  of  Newhall,  Los  Angeles  County,  California. 
(Ralph  Arnold.) 

Horizon. — Middle  Fernando  i^prmation  (Lower  Pliocene). 

EXPLANATION  OF  PLATE8. 

All  fijfiires  are  natural  size  unless  otherwis(i,indicated.  Unless  otherwise  indicated 
all  specimens  figured  are  from  California. 

Plate  XXXVIII. 

Fig.  1.  Venericardia  planicosta  Lamarck.  Cat.  No.  164973,  U.S.N.M.  Left  valve; 
longitude,  84  mm.  Eocene,  Little  Falls,  Washington.  This  is  the  most  wide- 
spread and  characteristic  Eocene  species  in  the  world.  Found  intheSespe 
and  Silver  Thread  districts,  Ventura  County. 

la.  View  of  anterior  end  of  both  valves  of  same. 

16.  View  from  above  of  l)oth  valves  of  same. 

2.  Cardium  cooperii  Gabb.     Cat.   No.  164998,  U.S.N.M.     A   decorticated  right 

valve;  longitude,  35  mm.     Eocene,  Rose  Canyon,  San  Diego  County.     A 
common  species  in  the  Eocene  of  the  West  Coast. 
2a.  View  of  both  valves  of  same  specimen  from  above. 

3.  Meretrix  hornil  Gabb.     Left  valve;  longitude,  36  mm.     Pal.  Cal.,  II,  pi.  xxx, 

fig.  78.     A  common  species  in  the  Eocene  of  the  west  coast. 

4.  Modiohts  omatus  Gabb.     Right  valve;  longitude,  38  mm.     Pal.  Cal.,   I,  pi. 

XXIV,  fig.  166.     Another  species  found  in  most  Eocene  faunas  of  the  West 
Coast. 

Plate  XXXIX. 

Figures  3,  3a,  36,  5,  and  7  are  copied  from  Pal.  Cal.,  I  and  II. 

Fig.  1.  Pecten  (Chlamys)  calkinsi  Arnold.  Collection  Univ.  California.  An  imper- 
fect left  valve;  altitude  45  mm.     Eocene,  Sisar  Creek,  Ventura  County. 

2.  Same  species  as  fig.  1.     Imperfect  right  valve;  altitude,  29  njm.     Same  locality 

and  collection  as  fig.  1. 

3.  Pecten   { Propeamusinm)  wterradlaius  (Tabb.     Left   valve;    altitude,    25   mm. 

Eocene  shales  at  New  Idria,  San   Benito  County,  antleitiyJjiWQOrhread 
district,  Ventura  County. 
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Fig.  3a.  Interior  of  left  valve  of  same  specimen. 

36.  Outline  of  ears  of  right  valve  of  same  species. 

4.  Glycymeris  veatchii  Gabb  var.  major  Stanton.     Cat.  No.  165003,  TJ.S.N.M. 

Imperfect  left  valve;  longitude,  30  mm.    Eocene,  Rock  Creek,  Los  Angles 
County.    Found  in  the  lower  Eocene  (Martinez  formation)  in  Califoniia. 

5.  Cardium  brewerii  Gabb.     Right  valve;  longitude,  51  mm.     Common  in  ihe 

Eocene  (Tejon  formation  and  equivalents). 

6.  Teredo  sp.     Cat.  No.  164972,  U.S.N. M.     Imperfect  section  of  tube»  lateral 

view;  diameter,  11  mm.    Eocene,  Sisar  Creek,  Ventura  County. 
6a.  Same   species  as  fig.  6.     Gat.  No.  164972,  U.S.N.M.     Cross  section  of  a 
crushed  specimen ;  maximum  diameter,  15  mm.    Same  locality  as  fig.  6. 

7.  Fiisiis  remondii  Gabb.     Front  view;  altitude,  41  mm.     Common  in  Eocene 

(Tejon  formation  and  equivalents)  on  West  Coast. 
7a.  Magnified  view  of  surface  of  original  of  fig.  7. 

8.  Amauropsis  alveaius  Conrad.    Cat.  No.  165000,  U.S.N.M.     Front  view  of 

partially  decorticated  specimen;  altitude  32  mm.     Eocene,  Rose  CanyoD, 
San  Diego  County.     A  characteristic  Eocene  gasteropod  in  California, 

9.  Morio  {Scorma)  iuberculalvu  Gabb.    Cat.  No.  164999,  U.8.N.M.     Front  view 

of  an  imperfect  and  decorticated  specimen ;  altitude  27  mm.  Eocene,  Rose 
Canyon,  San  Diego  County.  Perfect  specimens  have  an  anteriorly  plicate 
plate  over  the  inner  lip;  outer  lip  crenulate;  revolving  lines  on  surface. 
10.  Oylichna  coataia  Gabb.  Cat.  No.  165001,  U.S.N.M.  Front  view  of  slightly 
imperfect  specimen;  altitude  18  mm. ;  twice  natural  size.  Eocene,  Rose 
Canyon,  San  Diego  County.  Common  in  the  Eocene  (Martinez  and  Tejon 
formations  and  equivalents)  in  California. 

Plate  XL. 

Fig.  1.  Peden  (Li/ropecteii)  bower d  Arnold.  Collection  Univ.  California.  Holotype. 
Right  valve;  altitude  150  mm. ;  about  two-thirds  natural  size.  Lower  Mio- 
cene, Santa  Inez  Mountains,  Santa  Barbara  County.  Also  abundant  at 
same  horizon  in  Santa  Monica  Mountains  and  elsewhere.  The  left  valve 
of  this  species  is  more  convex  than  the  right,  but  otherwise  is  very  similar. 

2.  OiitreatUan  Conrad.     Cat.  No.  164987,  U.S.N.M.    Side  view  of  both  valve«; 

altitude  of  large  valve  131  mm. ;  two-thirds  natural  size.  Lower  Miocene, 
3  miles  south  of  Calabasas,  Los  Angeles  County.  This  species  is  found  is 
both  the  upper  and  lower  Miocene,  and  often  grows  to  a  length  of  20 
inches  (500  mm. ) .     (See  Plate  XLV,  fig.  2. ) 

3.  Purpura  edmondiy   new  species.     Cat.   No.   164983,   U.S,N.M.      Holotype. 

Aperture  view;  altitufle  19  mm.;  about  IJ  times  natural  size.    Lower 
Miocene,  3  miles  south  of  Calabasas,  Los  Angeles  County. 
3a.  Reverse  view  of  same  specimen  as  fig.  3;  same  enlargement 

4.  Chlorosioma  {Ofnphalius)    dalliy   new  species.     Cat  No.  164984,  U.S.N.M. 

Holotype.  Aperture  view;  latitude  12.5  mm.;  IJ  times  natural  size. 
Lower  Miocene,  3  miles  south  of  Calabasas,  Los  Angeles  County.  A  com- 
mon species  in  this  horizon. 

4a.  Top  view  of  same  specimen. 

4/>.  Base  view  of  same  specimen. 

5.  Chlorosioma  {Omphalitis)  dalli  var.  inomatuSf  new  variety.     Cat  No.  1649P'* 

U.S.N.M.     Holotype.     Top  view;   latitude  13.5   mm.;    IJ   times  natu 
size.     Same  locality  as  fig.  4.  ^  j  j 

6.  Chlorostoma  {OmpfiaUus)  dalH  var.  subnodosus^  new  varie^*.     Cat.  No.  164986, 

U.S.N.M.     Holotype.     Top  view;  latitude  13  mm.;/lj  Jdmesin^turalsiiC- 
Same  locality  as  fig.  4.  9'^'^^^  ^^  ^^OOgl^^ 
6a.  Base  view^  of  same  specimen  as  fig.  6. 
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Fig.  7.  Cerithium  topangenais,  new  species.  Cat.  No.  164976,  U.S.N.M.  Holotype. 
Aperture  view  of  imperfect  specimen;  longitude  23  mm.;  1^  times  natural 
size.  Lower  Miocene,  3  miles  south  of  Calab^sas,  at  head  of  Topanga 
Canyon,  Los  Angeles  County.     A  common  speci^i  at  the  type  locality. 

8.  CerUhium  topangerms,   new  species.     Cat.  No.  164976,  U.S.N.M.     Cotype. 

Aperture  view  of  imperfect  specimen;  longitude  13  mm.;  1}  times  natural 
size.     Same  locality  as  fig.  7. 

9.  OanceUaria  cf.  cmidoni  Anderson.     Oat.  No.  164981,  U-S.N.M.     Back  view  of 

imperfect  specimen;  altitude  21  mm. ;  H  times  natural  size.  Lower  Mio- 
cene, 3  miles  south  of  Calabaaas,  Los  Angeles  County.  This  species 
appears  to  range  from  the  San  Joaquin  Valley  to  the  Santa  Monica  Moun- 
tains in  the  lower  Miocene. 

Plate  XLI. 

Fig.  1.  Pecten  {Lyropecten)  magnolia  Conrad.     Collection  Univ.  Califomia.     Imper- 
fect right  valve;  altitude  14.5  mm.:  about  two-thirds  natural  size;    Lower 
*  Miocene,  Vaqueros  formation,  Ojai  Valley,  Ventura  County.    Characteristic 
of  the  lower  Miocene  throughout  central  and  southern  California.    The  left 
valve  has  narrow,  more  rounded  ribs. 

2.  Peden   {Lyropecten)  esh-eUanm  Conrad.     Cat   No,   164851,  U.S.N.M.     Left 

valve;  sdtitude  97  mm.;  about  two- thirds  natural  size.  Upper  Miocene, 
Wildhorse  Canyon,  Monterey  County.  This  species  is  usually  abundant  in 
both  the  lower  and  upper  Miocene  faunas  of  central  and  portions  of  south- 
ern Califomia.  Ribs  of  right  valve  broader  and  anterior  ear  notched;  other- 
wise similar  to  left. 

3.  DriUia  sp.    Cat.  No.   164977,   U.S.N.M.    Back  view;  longitude  13.5  mm.; 

about  li  times  natural  size.  Lower  Miocene,  head  of  Topanga  Canyon,  3 
miles  south  of  Calabasas,  Los  Angeles  County. 

4.  Macron  merriami,   new  species.     Cat.    No.    164982,    U.S.N.M.     Holotype. 

Aperture  view;  longitude  23  mm.;  about  1}  times  natural  size.    Lower 

Miocene,  same  locality  aa  fig.  3.    This  species  appears  to  range  over  central 

and  southern  California  in  the  lower  Miocene. 
4<t.  Bac^  view  of  same  specimen. 
6.  Sigaretus  perrini,    new   species.     Cat.    No.    164979,    U.S.N.M.      Holotype. 

Aperture  view  of  partially  decorticated  and  imperfect  specimen;  altitude 

18.5  mm.;  about  Ij  times  natural  size.     Lower  Miocene,  same  locality  as 

fig.  3. 
ft.   'Turbo  topangensiSy   new  species.     Cat.    No.    164980,    U.S.N.M.     Holotype. 

Aperture  view;  altitude  18.5  mm.;  about  IJ  times  natural  size.     Lower 

Miocene,  same  locality  as  fig.  3. 
Sa,  Top  view  of  same  specimen. 
66.  Base  view  of  same  specimen. 

Plate  XLII. 

jp^jr.  1.  Pecten  {Amusium)  lampocensis  Arnold.  Cat.  No.  164862,  U.S.N.M.  Para- 
type.  Interior  view,  showing  internal  lira;  altitude  90  mm.;  about  two- 
thirds  natural  size.  Lower  Miocene,  Ojai  Valley,  Ventura  County.  This 
form,  so  far  as  known,  is  confined  to  the  lower  Miocene  of  Santa  Barbara 
and  Ventura  counties. 

2.  Ostrea  ddridgeiy  hew  species.  Cat.  No.  164986,  U.S.N.M.  Holotype.  View 
of  exterior  of  larger  valve;  altitude  14.7  mm.;  two-thirds  natural  size. 
Lower  Miocene,  supposed  equivalent  of  Vaqueros  formation,  Elkins  UMich, 
east  of  Grimes  Canyon,  south  of  Fillmore,  Ventura  County.     ^^^ 

2a.  Lateral  view  of  same  specimen. 
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Fig.  3.  Scutellafairbanksi  Merriam.  Cat.  No.  164963,  U.S.N.M.  View  of  top,  ehow- 
ing  details;  maxirnum  diameter  36  mm. ;  1 J  times  natural  size.  Lower  Mio- 
cene, supposed  e(]uivalent  of  Vaqueros  formation,  near  Torrey  Canyon  wells, 
southwest  of  Piru,  Ventura  County;  abundant.  This  species  is  also  found 
near  the  base  of  the  Vaqueros  formation  in  the  Sespe  district.  Supposed 
to  be  characteristic  of  the  lower  Miocene. 

Plate  XLIII. 

Fig.  1.  Ventis  {Chime)  temblorends  Anderson.  Cat.  No.  164989,  U.S.N.M.  Exterior 
of  imperfect  right  valve;  longitude  80  mm.  Lower  Miocene,  head  of 
Topanga  Canyon,  3  miles  south  of  Calabasas,  Los  Angeles  County.  tJpiially 
abundant  in  the  lower  Miocene;  a  nearly  related,  possibly  identical,  form 
found  in  the  upper  Miocene, 
la.  Top  view  of  same  specimen. 

2.  Mytilus  mathewsonii   Gabb  var.   ejrpansus^   new   variety.      Oat.  No.  164968, 

U.S.N.M.  Holotype.  Right  valve;  altitude  10.5  mm.  Lower  Miocene, 
supposed  equivalent  of  the  Vaqueros  formation,  near  Torrey  Canyon  wells, 
southwest  of  Pini,  Ventura  County.  This  species  is  usually  found  in  the 
faunas  of  the  lower  Miocene  through  central  and  southern  California. 

3.  Scutella  fairbanksi  Merriam.     Cat.  No.  164963,  U.S.N.M.     Same  locality  as 

fig.  2,  but  possibly  at  a  somewhat  lower  horizon. 

4.  Ocinebra  iopangensis,  new  species.     Cat.  No.  164996,  U.S.N.M.      H  ^lotype. 

Bac^k  view;  altitude  59  mm.  Lower  Miocene,  Topanga  Canyon,  3  miles 
south  of  Calabasas,  Los  Angeles  County.  So  far  known  only  from  this 
horizon. 

Plate  XLIV. 

Fig.  1.  Pecteii  {Lyropeden)  crassicardo  CoTiTBd.  Cat.  No.  164967,  U.S.N.M.  Exterior 
of  valve,  showing  characteristic  sculpture;  altitude  90  mm.  Lower  Miocene, 
Ojai  Valley,  Ventura  County.  This  species  ranges  through  the  lower  and 
•  upper  Miocene,  being  commoner  in  the  former  in  southern  California,  in 
the  latter  in  central  tlalifornit.  It  is  sometimes  more  convex  than  the 
figured  specimen,  ^nd  often  shows  concentric  undulations  of  the  dissk. 

2.  Peden  (Chlamya)  sespeensis  y&r. /lydej  lAmpld.     Colled  ion  of  Delos  AmoW. 

Type.  Right  valve,  ear  missing;  aftRude  46  mm.  Lower  Miocene, 
Lynchs  Mountain,  San  Luis  Obispo  County.  Found  also  in  the  Vaqueros 
formation.  Little  Sespe  Creek,  and,  with  Mytilus  matheivaonii  Gabb,  in  sup- 
posed e<iuivalents  of  the  Vaqueros  formation  near  the  Torrey  Canyon  w  ellss 
Ventura  County. 

3.  Peden  (Pseudamtmum)  peckhami  Gabb.     Cat.  No.  164839,  U.S.N.M.     Right 

and  left  valves  in  matrix;  altitude  of  largest  17  mm.  Monterey  shale 
(middle  Miocene) ,  southeast  of  Pinole,  Contra  Costa  County.  The  type  of 
this  species  came  from  the  Ojai  Valley,  Ventura  County.  It  is  the  com- 
monest form  in  the  shales. of  the  middle  Miocene  (Monterey,  Modelo,  and 
equivalent  formations)  and  is  also  known  from  the  Oligocen^  in  the  Santa 
Cruz  Mountains. 

4.  Neverita  callosa  Gabb.     Cat.  No.  164992,  U.S.N.M.     View  from  above,  speci- 

men slightly  tilted;  maximum  latitude  44  mm.     Lower  Miocene,  head  of 
Topanga  Canyon,  3  miles  south  of  Calabasas,  Los  Angeles  County.    Ranges 
through  the  Miocene.     Common  in  the  lower  Miocene  of  southern  San 
Joaquin  Valley  and  the  Santa  Monica  Mountains. 
4a.  View  of  base  and  aperture  of  same  specimen,  showing  characteristic  shape 

of  callous.  Digitized  by  CoOgle 
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Plate  XLV. 

Fig.  1.  Pecten  (Hinnites)  ffiganteus  Gray.  Cat.  X(».  164965,  U.S.X.M.  Exterior  of 
right  valve;  altitude  90  mm.  Lower  Miocene,  supposed  equivalent  of 
Vaqueros  formation,  gulch  east  of  Wiley  Canyon,  southwest  of  Pirn, 
Ventura  County.  A  very  variable  species,  ranging  from  the  lower  Miocene 
to  the  Recent  fauna. 

2.  Ostrea  tiUm  Conrad.     Cat.  No.  164987,  U.S.N.M.     View  of  exterior  of  larger 

valve;  altitude  131  mm.  Lower  Miocene,  3  miles  south  of  Calabasas,  Los 
Angeles  County.  A  common  form  in  the  upper  and  lower  Miocene;  often 
grows  to  a  length  of  20  inches  (500  mm. )  or  more.     (See  Plate  XL,  fig.  2. ) 

3.  Trochila  conUllata  Conrad.     Cat.  No.  164994,  U.S.N.M.     View  from  al>ove; 

maximum  diameter  38  mm.  Same  locality  as  fig.  2.  Common  in  the 
Miocene. 

4.  Phacaides  richt-hqferii  Gabb.     Cat.  No.  164978,  U.S.N.M.     Right  valve;  alti- 

tude 17.5  mm.     Same  locality  as  fig.  2. 

5.  Balanus  concavus  Bronn.     Cat.  No.  164971,  U.S.N.M.     Tyin?.     Lateral  view; 

maximum  latitude  26  mm.     Lower  Miocene,  Little  Se8i>e  Creek,  Ventura 
County.     A  very  common  spe(!ies  in  this  horizon. 
5a.  Top  view  of  same  species. 

Plate  XLVI. 

Fig.  1.  Pecten  (Chlamys)  fuspeemi 8  Arnold.  California  State  Mining  Bureau.  Cotyj)e. 
Portion  of  mold  of  interior  of  right  valve;  altitude  50  mm.  Lower  Miocene, 
Vaqueros  formation,  Sespe  Canyon,  Ventura  County.  A  common  species 
at  the  type  locality;  also  found  elsewhere  in  central  and  southern  California 
in  the  lower  Miocene, 
la.  Mold  of  interior  of  left  valve  of  same  spechnen. 

2.  Pecleii  ( Chlamyfi)  fiesj)€emis  Arnold.     California  State  Mining  Bureau.     Plasto- 

type.  Cast  of  exterior  of  slightly  imperfect  left  valve  (young) ;  altitude 
18  mm.    Same  locality  as  fig.  1. 

3.  Pecten  (Lyropecten)   raughnni  Arnold.     Collection  of  Delos  Arnold.     Type. 

Right  valve;   altitude  37  mm.     Lower  Micx'ene,  supposed  e<]uivalent  of 
Va<iuero8  formation,  Ojai  Valley,  Ventura  County. 
3a.  View  of  left  valve  of  same  specimen. 

4.  Dosiniaponderom  Gmy.     Cat.  No.  164988,  U.S.N.M.     Imperfect  right  valve; 

altitude  80  mm.  Lower  Miocene,  3  miles  south  of  Calabasas,  Los  Angeles 
County.  A  common  8i)ecies  from  the  lower  Miocene  to  the  Recent  south- 
ern fauna  of  the  west  coast. 

5.  Pleurotoma    (Bathf/touia)   keepl^   new  species.     Cat.   No.    164993,   U.S.N.M. 

Holotype.  Back  view  of  imi>erfect  specimen.  Same  loi-ality  as  fig.  4. 
Found  also  in  this  horizon  at  several  localities  in  southern  San  Joatinin 
Valley. 

Plate  XLVII. 

Fig.  1.  vlrm  cnmulonisis  Osmont.  California  Stiite  Mining  Bureau.  Holotype. 
Right  valve;  altitude  89  mm.  Fernando  formation,  lower  Pliocene  or 
upi)er  Miocene,  1  mile  north  of  Camulos,  Ventura  County.  So  far  as 
known  this  species  is  characteristic  of  the  lower  horizon  of  tlie  Fernando 
formation.  Also  reporte<l  from  the  Puente  Hills. 
la.  End  view  of  same  specimen  as  fig.  1. 

lb.  Portion  of  surface  of  same  specimen  iw  fig.  1,  enlarged,  ^^^^ftl^^'^^^^lj^^ty^t^' 
Proc.  N.  M,  vol.  xxxii— 07 35 
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Plate  XLVIII. 

Fig.  1.  Area  mvUicotiaia  Sowerby.  Cat.  No.  12574,  U.S.N.M.  Right  valve;  longitak 
101  mm.  Recent,  San  Diego.  Found  in  the  lower  Pliocene  (FernaDdo 
formation)  in  the  Puente  Hills,  Orange  County,  and  in  the  vicinity  of  Lo^ 
Angelesi  ! 

2.  Cardium  quadrigenamum  Conrad,  var.  femandoensixj  new  variety.     Cat  S(k 

164947,  U.S.N.M.     Holotype.     Imperfect    left   valve;    longitude  58  mmJ 
Lower  Pliocene  (Fernando  formation),  Elsmere  Canyon,  near  Xewhall, 
Los  Angeles  County.     A  common  variety  in  the  lower  Pliocene.    The  typ- 
ical form  with  44  ribs  and  less  obliquity  is  found  in  the  Recent 
2o.  View  of  umbos  of  same  specimen  from  above. 

3.  Area  trUin^atn  Conrad.     Cat.  No.  164948,  U.S.N.M.     Righf  valve  of  medium- 

sized  specimen;  longitude  40  mm.     Same  locaiHty  as  fig.  2.     A  commoo 
species  in  the  Pliocene  of  California.     Also  appears  to  extend  down  as  to 
as  the  middle  Miocene  (Monterey). 
3a.  Umbos  and  hinge  area  of  same  specimen  viewed  from  above. 

4.  Area  irUineata  Conrad,     (^at.  No.  164948,  U.S.N.M.     Portion  of  an  adnlt  left 

valve,  showing  the  more  complex  sculpture  of  the  ribs  in  thfe  later  stag«' 
of  growth;  altitude  60  mm.     Same  locality  as  fig.  2. 

5.  Uda  Uiphria  Dall.     Cat.  No.  164952,  U.S.N.M.     Right  valve;   longitude  36j 

mm. ;  twice  natural  size.     Same  locality  as  fig.  2.     This  speciefi  is  common 
from  the  Pliocene  to  the  Recent  fauna  in  the  California  province. 
5a.  View  of  umbos  of  same  specimen  from  above. 

6.  NeveHta  recluziana  Petit.     Cat.  No.  164960,  U.S.N.M.     Bat^k  view;  latitude  2S 

mm.     Same  locality  ae  fig.  2.     A  common  species  from  the  Pliocene  to  tW 
Recent  fauna;  also  probably  occurs  in  the  Miocene. 

Plate  X'LIX. 

Fig.  1.  Ofttrea  rentchii  (iabb.  Cat.  No.  153827,  U.S.N.M.  Exterior  of  valve;  altitude 
90  mm.  Ix)wer  Pliocene,  San  Diego.  An  abundant  and  characteristk 
fi|>ecie6  in  manj  of  the  Pliocene  localities  from  southern  California  to  Cerrtf 
Island,  off  Lower  California.  | 

"^  2.  CaUisla  ( Ainiantk)  calhm  Conrad,  Cat.  No.  164953,  U.S.N.M.  Imperfect leit| 
valve;  altitude  50  mm.  Lower  Pli(x«ne  (Fernando  formation),  Elsmere 
Canyon,  near  Newhall,  Ix)s  Angeles  County.  Base  evenly  rounded  in  pe^ 
feet  specimens.     Common  from  Pliocene  to  Recent. 

3.  CaUista  fiuhdiaphaua  Can)enter.  Cat.  No.  164961,  U.S.N.M.  Imperiect  right 
valve;  longitude  41  mm.  Same  locality  as  fig.  2.  Abundant  in  the  Plio* 
cene  and  also  found  in  the  Recent. 
/  4.  Trrebratalia  miifhi  Arnold.  Cat.  No.  164977,  U.S.N.M.  Pedicle  valve;  loi^i* 
tude  42  mm.  Pliocene,  Temei^cal  Canyon,  3  miles  north  of  Santa  Monica, 
Los  Angeles  County.  Known  only  from  the  Pliocene.  A  somewhat  xsn- 
able  specips. 

4a.  View  of  brachial  valve  of  same  specimen. 

5.  TcrelmitaUa  srniihl  Arnold.  Cat.  No.  164977,  U.S.N.M.  Pedicle  valve;  longi- 
tude 29  mm.  Same  locality  as  fig.  4.  More  prominent  ribbing  than  spei'i- 
men  shown  in  fig.  4. 

5«.   View  of  brachial  valve  of  same  specimen. 

6.  Terehratalia  occidentalis  Dall.  Cat.  No.  164996,  U.S.N.M.  Brachial  valve;  lon- 
gitude 40  mm.  Same  locality  as  fig.  4.  This  species  is  most  variable,  a^  tf 
evidenced  by  this  and  the  following  figures,  which  show  a  series  collected 
at  one  locality.     Found  in  the  lower  Pliocene  ( and  possibly  upper  Miocene)- 


y 
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Fig.  7.  Same  speciea  and  locality  as  fig.  6.     Pedicle  valve;  longitude  29  mm. 
In.  View  of  brachial  valve  of  same  specimen.  ^ 

8.  Same  species  and  locality  as  fig.  6.     Pedicle  valve;  longitude  22  mm. 
8a.  View  of  brachial  valve  of  same  specimen. 

9.  Same  si)ecie8  and  locality  as  fig.  6.     Pedicle  valve  of  a  leas  rugose  variety; 

longitude  21  mm. 
9tt.  View  of  brachial  valve  of  same  specimen. 

Plate  L. 

Fig.  1.  Mya  iruncata  Linnaeus.  Cat.  No.  164950,  U.S.N.M.  Left  valve;  longitude  46 
\  mm.  Pliocene- (Fernando  formation),  Elsmere  Canyon,  near  Newhall,  Los 
/  Angeles  County.     Found  also  in  the  Recent  fauna  of  the  Arctic  regions. 

2.  Trorhila  filosa  Gabb.     Cat.  No.  164949,  U.S.N.M.     Slightly  imperfect  speci- 

men viewed  from  above;  maximum  diameter  20  nun.;  twice  natural  size. 
Same  locality  as  fig.  1.     Also  found  in  the  upper  Miocene. 
2a.  Same  specimen.     View  from  the  side. 

3.  Fissuridea  murina  Carpenter.     Cat.  No.  164945,  U.S.N.M.     Specimen  viewed 

from  above;  longitude  14.5  mm. ;  twice  natural  size.     Lower  Pliocene,  Third 
street  tunnel,  Los  Angeles.     Also  found  in  the  Pleistocene  and  Recent 
fauna  of  the  coast. 
3a.  Same  specimen;  view  from  the  side. 

4.  Cancellaria  fernandoensiSj  new  species.      Cat.   No.  164956,  U.S.N.M.      Holo- 

type.  Back  view  of  imperfect  specimen;  altitude  17  mm.;  twice  natural 
size.  Same  locality  as  fig.  1.  A  similar  or  identical  form  was  found  in  the 
Pliocene  of  the  San  Diego  well. 

5.  Tritvnhnn  sp.      Cat.    No.    164954,  U.S.N.M.      Back  view  of  imixjrfect  si)eci- 
,         men;  altitude  20  mm.;  twice  natural  size.     Same  locality  as  fig.  1. 

6.  Pimnla  forth  Carpenter  var.  angtdala,  new  variety.    Cat.  No.  164959,  U.S.N.M. 

Paratype.  Aj^erture  view  of  imperfect  young;  altitude  30  mm.  Same 
locality  as  fig.  1.  A  rather  common  species  in  the  Pleistocene  and  Plio- 
cene of  central  and  southern  California. 

7.  i^«a7iia/<>r^> Carpenter  var.  cmgulaia,  new  variety.    Cat.  No.  164958,  U.S.N.M. 

riolotype  Aperture  view  of  imperfect  adult;  altitude  49  mm.  Same 
locality  as  fig.  1. 

8.  (-^yprxa  femandoensiSy  new  species.      Cat.   No.  164961,  U.S.N.M.     Holotype. 

View  from  back;  longitude  40  mm.     So  far  known  only  from  same  locality 
as  fig.  1. 
8<7-  Aperture  view  of  same  spe(nmen. 

9.  Nasaa  hamUni,  new  syienefi.    Cat.  No.  164946,  U.S.N.M.    Holotype.    Aperture 

view  of  imperfect  specimen;  longitude  15  mm.     Same  locality  as  fig.  3. 

10.  Chrysodomm  cf.  nrnoldi   Rivers.     Cat.  No.   164962  U.S.N.M.     Back  view  ol 

imperfcc't  specimen.  Same  locality  as  fig.  L  Known  also  from  the  Pleis- 
tocene of  San  Pedro,  I^os  Angeles  County. 

11.  Priene  oregonensis   Redfield   var  nngelenm^    new  variety.     Cat.  No.   1()4975, 

U.S.N.M.  Holotype.  Back  vicv/  of  imperfe^^t  and  slightly  contorted  speci- 
men; longitude  71  mm.  Same  locality  as  fig.  8.  Conmion  in  the  lower 
Pliocene  of  the  Pacific  coast.  It  is  the  precursor  of  the  recent  Prune  ore- 
gonetwis  Redfield. 

12.  Murex  eldridgeij  new  species.     Cat.  No.  1(>4955,  U.S.N.M.     Holotype.     Back 

view;  longitude  24  mm.;  twice  natural  size.  Known  only  from  the  same 
locality  as  fig.  1.     Near  the  Recent  .V.  incisus  Broderip.  r  "^^^i^ 

13.  Pecten  {Chlamys)  histatm  Sowerby   var.  Mmtegus  Dall.  ^'Mft^H^PmSA&os 

Arnold.  Left  valve;  altitude  36  mm.  Pliocene,  Santa  Barbara.  Alf^o 
found  in  the  Pliocene  of  southern  California. 
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Fig- 14.  Pectm  ( Chlamtjs)  f)fllilamellatu9  Arnold.  Collection  of  Delos  Arnold.  H<»lt> 
type.  Right  valve;  altitude  18  mm.  Pliocene,  Pacific  Beach,  San  Diepx 
Known  only  from  this  horizon  at  this  locality. 

Plate  LI. 

Fig.  1.  Tiirriiella  juicheco€rm»  Stanton.  Cat.  No.  165002,  U.S.N.M.  Back  \^ew  •«( 
imi^erfect  ppecimen;  altitude  59  umi.  Px)cene,  Rock  Creek,  Loa  Anpflts 
County.  This  species  is  supposed  to  be  characteristic  of  the  Martinej 
formation  (lower  Eocene). 

2.  TurrMla  xuamna  Conrad.     Cat.  No.  164974,  U.S.N.M.     Wax  cast,  back  new; 

altitude  41  mm.  Sespe  Canyon,  Ventura  County.  Supposed  to  be  char- 
acteristic of  the  Tejon  formation  (middle  Eocene). 

3.  Turritella  uvasana  Conrad.     Cat.  No.  166004,  U.S.N.M.     Back  view  of  imper- 

fect specimen;  altitude  44  mm.     Eocene,  Rose  Canyon,  San  Die^  County. 

^  4.  Turritelln  ineziwm  Connul  {  \  T.  hoffmanm  Gtihh).  Cat.  No.  164964,  U.S.N'.M. 
Lower  Miocene,  supposed  equivalent  of  the  Vat^ueros  formation,  Chaffs 
Canyon,  south wej^t  of  Piru,  Ventura  County.  Supposed  to  be  characier- 
istic  of  the  lower  Miocene;  found  from  San  Mateo  to  San  Diego  counties. 
X  5.  Turritella  incziajin  Conmd.  Cat.  No.  164969,  U.S.N.M.  Back  view  of  imper- 
fect specimen;  altitude  36  mm.  Tar  Creek,  north  of  Fillmore,  Ventnn 
County.  Common  in  the  Vaqueros  formation,  but  good  specimens  are  hari 
to  obtain . 

\  6.  Turritella  ineziana  Conrad  var.  »eapeenn»,  new  variety.  Cat.  No.  161970, 
U.S.N.M.  Ilolotype.  Aperture  view,  of  imperfect  specimen;  altitude  34 
mm.     Same  lomlity  as  fig.  5. 

7.  TxLrriU'lUi  ocoyana  Conrad.     Cat.  No.  164990,  U.S.N.M.     Back  view  of  imper- 

fect large  specimen;  altitude  60  mm.  Topanga  Canyon,  3  miles  south  oi 
Calabasas,  T>os  Angeles  County.  Supposed  to  be  characteristic  of  the  lower 
Miocene.     Common  in  central  and  southern  California. 

8.  Same  si>ecie8  and  locality;  altitude  58  mm. 

9.  Same  species  and  locality;  altitude  32  mm.;  upper  whorls. 

10.  Turritella  variata  Conrad.     Cat.  No.  164991,  U.S.N.M.     Back  view  of  imper- 

fect specimen;  altitude  34  mm.  Same  locality  as  fig.  7.  Suppose<l  to  1« 
characteristic  of  the  lower  Miocene;  so  far  known  only  in  Fresno  County 
and  south. 

11.  Same  species  and  UK»lity;  slender  variety;  altitude  59  mm. 

12.  Same  species  and  locality;  broad  variety;  altitude  43  mm. 

13.  Ttirritella  cooper i  Carpenter  (  var. )  femandoemiSy  new  variety.    Cat.  No.  1649''i'  • 

U.S.N.M.  Type.  Ai)erture  view  of  imperfect  spetumen;  altitude  31  m™ 
Lower  Pliocene,  Fernando  formation,  Elsmere  Canyon,  near  Newhall,  I>* 
Angeles  County.  A  common  form  in  the  lower  Pliocene  of  southern 
(California. 

14.  Turritella  rooperi  CaLTi>enter.     Collection  of  Delos  Arnold.     Aperture  view  of 

typical  form.  I^wer  I*leistocene,  lower  San  Pedro  formation,  DeaJm^ 
Island,  San  Pedro,  Los  Angeles  County.  Common  in  the  Pliocene  and 
lower  Pleistocene  from  Ventura  County  southward. 

15.  Turritella  jefreftl  Carpenter.     Collection  of  Delos  Arnold.     Typit^i^o"^'; 

aperature  view;  altitude  70  mm.  Same  locality  and  horizon  as  fig-  1*' 
geologic;  and  geographic  range  also  about  the  same. 
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ON  A  PECULIAR  FORM  OF  METAMORPHISM  IN  SILI- 
CEOUS SANDSTONE. 


By  George  P.  Merrhx, 

Head  Ourator,  Department  of  Geology j  U.  S,  National  Museum, 


It  will  be  remembered  that  in  1891  attention  was  called  to  a  crater- 
like  depression  in  unaltered  sedimentary  rocks  some  twelve  miles 
southeast  of  Can3'on  Diablo,  Arizona,  b}"  the  finding  of  a  large  num- 
ber of  masses  of  meteoric  iron  in  the  immediate  vicinity.  Subse- 
quently the  possible  origin  of  the  depression,  or  crater,  was  made  a 
matter  of  investigation  by  Mr.  G.  K.  Gilbert,  of  the  U.  S.  Geological 
Survey,  who  gave  his  results  in  his  presidential  address  before  the 
Geological  Society  of  Washington,  in  1896,  under  the  caption  of  The 
Origin  of  Hypotheses. 

With  the  question  of  the  origin  of  the  crater  the  present  paper  has 
little  to  do.  It  is  sufficient  to  say  that  Mr.  Gilbert,  after  discus- 
sing various  h^^potheses,  was  led  to  regard  that  of  an  origin  through 
explosive  volcanic  action  as  most  plausible.  This  view  has  recently 
been  discussed  by  Messrs.  D.  M.  Barringer  and  B.  C.  Tilghman,  of 
Philadelphia,"  who  have  undertaken  a  series  of  investigations  based 
on  the  theory  that  the  depression  is  due  to  the  impact  of  a  gigantic 
meteorite. 

As  is  well  known,  the  surface  rock  over  a  large  part  of  the  region  is  an 
arenr^eous  limestone,  known  as  the  Aubrey  limestone,  which  has,  ac- 
cording to  Mr.  Barringer,  a  thickness  of  some  350  feet.  Immediately 
underlying  this  is  a  light  gray  sandstone  from  450  to  500  feet  in  thick- 
ness. A  peculiar  and  apparently  very  local  form  of  metamorphism  of 
this  rock  is  the  excuse  for  the  present  paper. 

The  sandstone  (Cat.  No.  7G884  U.S.N.M.)  in   its  original  and  pre- 
vailing type  is  of  a  light  gray  color,  distinctly  saccharoidal  and,  in  the 
walls  of  the  crater,  very  friable,  being  in  small  masses  easily  disinte 
grated  in  the  hands.     Lender  the  microscope  it  is  found  to  be  composed 

«Coon  Mountain  and  its  Crater,  Proc.  Acad.  Nat.  Sci.  Phila.,  December,  1905. 
lasued  March  1,  1906. 
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of  well-rounded  (juartz  granules  with  an  occasional  grain  of  a  plagio- 
dase  feldspar,  and  a  little  dust-like  material  in  the  interstices,  hut  the 
amount  of  intt^rstitial  material  of  any  kind  is  very  small.  The  general 
structure  of  the  stone  is  shown  in  fig.  1  of  Plate  Lll.  This  type  passes 
into  what  may  be  called  the  first  phase  of  the  metamorphism — an 
almost  chalky  white  rock— (Cat.  No.  76835  U.S.N.M.),  still  retaining 
the  granular  character  and  much  of  the  original  structure  of  the  sand- 
stone, and  crushing  readily  between  the  thumb  and  fingers.  Under 
the  microscope  this  type  shows  interesting  stixictural  changes  which 
are  only  in  part  brought  out  by  the  photomicrogi-aph  reproduced  in  fig. 
2  of  Plate  LII.  A  portion  of  the  quartz  granules  retain  their  origi- 
nal characteristics.  A  larger  portion  are  crushed  and  more  or  less  dis- 
torted, though  retaining  their  limpidity  and  high  polarization  colors. 
In  many  instances  two  adjacent  granules  are  crushed  and  fractured  at 
point  of  contact  as  though  the)'  had  been  struck  a  sharp  blow  with  a 
hammer.  This  crushing  has  at  times  been  carried  so  far  that  the  rock 
is  reduced  to  a  fine  sand  (Cat.  No.  76840  U.S.N.M.),  each  particle  of 
which  is  as  sharply  angular  as  though  disintegrated  by  a  blast  of  dyna- 
mite (see  fig.  4,  Plate  LII).^  Of  greater  significance  from  the  present 
standpoint  is  the  presence  in  the  still  firm  rock  of  a  large  number  of 
granules  which  are  so  completely  changed  as  to  give  rise  to  forms  at 
first  glance  scarcely  recognizable  as  quartzes  at  all.  A  description  of 
these  is  given  in  the  discussion  of  the  next  phase  of  the  metumorphism. 
In  this  second  and  very  complete  pliase  of  metamorphism  the  origi- 
nal granular  structure  of  the  sandstone  has  almost  wholl}'  disappeared, 
as  have  also  the  original  lines  of  bedding  (Cat.  No.  76837,  U.S.N.M). 
The  rock  is  chalk-white  to  cream-yellow  in  color,  quite  hard,  though 
in  thin  fragments  readily  broken  between  the  thumb  and  fingers,  and 
lacks  entirely  the  arenaceous  structure.  It  resembles  the  decom- 
posed cheit  (juarried  at  Seneca,  Missouri,  under  the  name  of  tripoli, 
more  than  any  other  rock  that  the  writer  can  call  to  mind,  although 
on  casual  inspection  it  might  readily  pass  for  an  old  siliceous  or  cal- 
careous sinter.  This  material,  Mr.  Tilghman  writes,  occurs  spo- 
radically throughout  the  pulverulent  material,  of  which  it  constitutes 
some  2  per  cent  in  bulk  and  in  fragments  from  the  fraction  of  an 
inch  to  10  or  12  feet  in  diameter.  In  one  instance  the  drill  passed 
through  a  mass  of  it  some  50  feet  in  thickness  at  a  depth  of  500  feet 
below  the  surface.  In  the  mass  this  variet}"  shows  an  uneven  platy 
structure  extending  directl}'  across  the  original,  .almost  oblitei^ated, 
lines  of  bedding.  Under  the  microscope  this  phase  exhibits  certain 
features  new  to  the  writer,  at  least,  and  which  are  quite  at  variance 
with  our  ideas  of  the  stable  character  of  quartz  sand.  The  general 
structure  is  shown  in  fig.  5  of  Plate  LIL     A  more  highly  magnified 

«Thi8  is  the  material  referred  to  as  "Silica"  by  Messrs.  Barringer  and  Tilghman, 
and  of  which  there  are  said  to  be  "millions  of  tons." 
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though  less  well-defined  section  is  shown  in  fig.  3.     At  first  glance 
such  would  be  pronounced  to  be  a  holocrystalline  rock.     It  is,  in  fact, 
an  aggregate  of  closely  interlocking  quartz  granules  with  low  and  very 
unifox'm  relief,  dull  colors  of  polarization,  and  in  the  majority  of 
instances  a  marked  rhorabohedral  cleavage.     So  striking  is  this  feature 
that  at  first  the   true  nature  of   the   mineral  was  not  recognized. 
Extinctions  are  often  undulator}^  indicating  a  condition  of  molecular 
sti'ain,  and  the  cleavage  lines  are  themselves  at  times  more  or  less 
wavy.     The  appearance  indeed  is  such  as  to  suggest  that  the  granules 
have  been  subjected  to  pressure  while  in  a  putty  like  or  plastic  condi- 
tion.    With  a  high  power  and  between  crossed  Nicols  (fig.  3  of  Plate 
I^ill)  the  rock  is  seen  to  be  not  holocr^^stalline,  but  to  contain  compara- 
tively small  colorless  interstitial  areas,  showing  by  ordinarj'^  light  a 
fibrous  stnicture,  but  which  are  for  the  most  part  completely  isotropic 
between  crossed  Nicols,  and  which  the  chemical  analysis  suggests  may 
be  opal.     From  this  condition  the  rock  passes  rarely  through  more  or 
less  vesicular  to  highly  pumiceous  forms  (Cat.  Nos.  76839  and  76840), 
^showing  to  the  unaided  eye  all  the  features  of  an  obsidian 4)umice,  but 
of  a  white  color.     This  under  the  microscope  is  resolved  into  a  color- 
less vesicular  glass,  more  or  less  muddied  through  dust-like  material 
and  showing  here  and  there  residual  particles  of  unaltered  quartz. 
The  glass  does  not,  however,  resemble  the  glass  of  a  pumice,  nor  is  it 
like  that  obtained  by  the  artificial  fusion  of  quartz  in  the  geophysical 
laboratories  of  the  Carnegie  Institution.     So  far  as  the  writer's  obser- 
vations go,  it  more  closely  resembles  fulgurite  glass,  foimed  by  the 
lightning  striking  in  siliceous  sand.     This  form,  it  is  well  to  note,  is 
quite  rare,  the  material  being  first  met  with  in  what  Mr.  Barringer 
has  designated  as  shaft  No.  2,  and  at  a  depth  of  130  feet.     A  few  small 
pieces  were  found  in  digging  the  open  cuts  outside  of  the  crater  and 
but  one  piece  lying  out  on  the  surface. 

Chemical  tests  on  (I)  the  unaltered  sandstone;  (II)  what  may  be 
called  the  cryvstalline  variety,  the  finely  laminated  stone  compared  to  a 
decomposed  chert,  and  (III)  the  pumice,  gave  Mr.  Wirt  Tassin  results 
as  below : 

(I)  Unaltereil  Handatoiie i^l^l ^^'^ 

^   '  lUndet 71 


(II)  Altered  pandstone . 
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(Ill)  Puniiceous  variety. 


A  part  of  the  lime  in  Analysis  III  was  there  as  a  mechanicalljrl 
admixed  carbonate.  The  high  ignition  (0.99)  in  II  would  suggesa 
that  a  part  of  the  silica  is  in  the  condition  of  opal,  as  alreadj^  notedJ 
Eliminating  the  ignition  and  the  free  calcium  carbonate  in  111,  it  ]4| 
evident  that  there  is  no  essential  chemical  diflference  in  the  three 
samples.  They  vary  as  little  as  would  probably  three  independent 
aT'alyses  of  any  one  of  the  types  from  slightly  different  sources.'* 

As  to  the  excriting  cause  of  this  metaniorphism.  So  far  as  the  writer 
has  information,  no  more  satisfactory  theory  has  been  advanced  than 
that  of  the  Messrs.  Barringer  and  Tilghman,*  who  ascribe  it  to  the 
impact  and  incidental  heat  of  an  enormous  mass  of  meteoric  iron 
which  consfltuted  a  portion  of  the  well-known  Canyon  Diablo  fall." 
Startling  as  it  may  seem,  the  writer,  without  intending  to  coniniit 
himself  in  any  way,  has  to  acknowledge  that  it  must  at  least  receive 
consideration,  for  the  simple  reason  that  nothing  else  seemingly  worthy 
of  consideration  presents  itself.  That  there  must  have  been  intense  ht^at, 
and  that,  too,  only  for  a  brief  period,  is  certainly  manifest.  The 
force  of  impact  of  an  ordinary  meteoric  mass,  as  is  well  known,  ijs  not 
great  and  the  depth  of  penetration  but  slight.  The  majority  of  those 
that  come  to  our  earth  are,  however,  following  it  in  its  orbit  about 
the  sun,  and  their  speed  on  entering  our  atmosphere  is,  so  far  as 
determined,  only  sonic  3  to  10  miles  a  second.  If,  however,  we  con- 
ceive a  mass — as  from  the  Leonides — meeting  the  earth  head  on,  a«  it 
were,  it  would  enter  our  atmosphere  with  an  initial  speed  of  45  miles 
a  second.  If  such  a  mass  were  of  sufficient  size  to  escape  anythii 
like  complete  destruction  through  burning,  its  force  of  impact  woul< 
]>o  enormous.  Whether  it  could  or  did  produce  the  effects  descril 
is,  perhaps,  yet  an  open  question. 


"At   the  time  Mr,  (rilbert  was  making  his  investigations  a  chemical  analynis  "^ 
jnade  by  W.  II.  ^Melville,  of  the  vesicular  variety   (No.   III).     This  Mr.   Gilbei 
hsL^  \)\sicv(\  in  my  hands.     It  is  as  follows:  Si02-89.71;  Al,O3-1.20;  FeO-0.34;  CaO 
4.22;  Mtrr)-0.22;  K,()-0.1o;  Na5<>-0.24;  Co2-3.25;  Ign.-0.74;  Io8&atl00°-0.20.     Total,!! 
100. 27. 

^Coon  Mountain  and  its  Oater.     Proc.  Acad.  Nat.  Sci.,  Phila.  1905,  p.  885. 
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A  NEW  SPECIES  OF  CRINOID  (PTILOCRINUS  PINNATUS) 
FROM  THE  PACIFIC  COAST,  WITH  A  NOTE  ON  BATHY- 
CRINUS. 


By  Austin  H.  Clark, 

Of  the  United  States  Bureau  of  Fiaheries. 


In  working  over  the  stalked  crinoids  obtained  by  the  United 
States  Fisheries  steamer  Albatross  in  the  north  Pacific,  I  find  the 
following  interesting  form  which  has  never  been  described.  The 
species  is  represented  by  twenty-four  calyces,  most  of  them  with  more 
or  less  of  the  stem  attached,  fourteen  sterna  and  pieces  of  stems,  and 
a  number  of  detached  arms  and  pinnules.  None  of  the  specimens  are 
absolutely  perfect,  but  four  are  nearly  so,  having  lost  only  a  few  pin- 
nules, and  in  one  or  two  the  distal  portion  of  the  arms.  These  speci- 
mens were  all  obtained  at  station  No.  3rS42,  on  September  3,  1890,  in 
52^  89'  30"  north  latitude,  132^  38'  00"  west  longitude,  near  the  coast 
of  Moresby  Island,  Queen  Charlotte  group,  in  a  depth  of  1,588  fath- 
oms. The  bottom  was  gray  ooze  and  coarse  sand,  and  the  bottom 
temperature  35.3"^  F.  (corrected).  This  is  remarkable  in  being  the 
only  stalked  crinoid  known  from  the  eastern  Pacific,  with  the  excep- 
tion of  the  closely  related  Calamocrhim  dloinechiH  A.  Agassiz  from  the 
(lalapagos  Islands.  I  was  at  first  inclined  to  regard  this  form  as  a 
second  species  of  Calamocinnm^  but  a  more  careful  examination  has 
convinced  me  that  it  should  be  separated  generically ;  and  for  it,  there- 
fore, I  propose  the  generic  name  of 

PTILOCRINUS  a  Clark,  new  genus. 

The  characters  of  the  genus  are  given  with  those  of  the  type  species, 
lHiU)crriiHH  pin nat us. 

PTILOCRINUS  PINNATUS  Clark,  new  species. 

Ti/pe.—Csit.  No.  22r)()3,  U.S.N. M. 

Basals  completely  anchylosed  into  a  funnel-shaped  cup  as  in  Bathy- 
cnnits^  about  four-fifths  the  height  of  the  primary  radials.     The  height 

dTCTiXov^  feather;  tCfjivov,  lily. 
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of  the  basal  cup  is  about  equal  to  its  width  where  it  joins  the  radials, 
and  to  twice  its  diameter  at  the  dorsal  pole.     (See  fig.) 

Primary  radials  closely  united,  the  interradial  sutures  usually  dis- 
tinct, but  in  some  cases  nearly  obsolete;  basi-radial  sutures  usually 
rather  more  distinct  than  the  interbasal.  The  primary  radials  are 
elongate,  the  median  part  of  each  one  raised  into  a  rounded  ridge, 
giving  the  calyx  a  rounded  pentagonal  aspect  when  viewed  dorsally. 
About  two-thirds  of  the  center  of  the  superior  edge  of  the  primary 
radials  is  occupied  b}-  the  first  brachials:  but  the  radials  are  not 
especially  incised  for  their  reception 


I*TIIX)rRINUa  PINNATl'S.     O.  CROWN   AND  UPPER  PART  OF  8TEM.     6,  MIDDLE  OF  STEM. 
OF  STEM,      i  NAT.  SIZE.     SEE  ALSO  PLATE  LIII  FOLLOWING  PAGE  666. 


r,  LOWER   PART 


The  anus  are  five  in  number,  and  are  unbranched.  They  consist  of 
about  sixty  joints,  with  pinnules  on  (in  most  cases  the  left  of)  the  third 
and  all  succeeding.  The  first  brachial  is  usually  a  syzygy,  as  are  the 
fourth  and  sixth,  with  another  after  about  ten  joints,  and  two  or  three 
at  irregular  intervals  toward  the  tip  of  the  arm.  The  longest  pinnules 
are  between  the  twentieth  and  twenty-fifth,  these  having  about  thirty 
joints.  The  pinnules  decrease  gradually  in  length  toward  the  calyx, 
the  first  having  about  twenty  joints;  distally  the  decrease  in  length  is 
^ather  more  rapid,  the  pinnules  at  the  end  of  the  arms  having  about 
ten  joints. 

The  longest  stem  is  355  mm.  in  length,  and  is  composed  of  360  joints, 
very  uniform  in  size,  but  becoming  somewhat  lower  toward  the  calyx. 
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and  a^ain  near  the  base.  The  stem  is  smooth  and  very  slender,  all  the 
joints  being  practically  C3dindrical;  it  tapers  gradually  from  the  base 
upward,  expanding  again  slightly  near  the  calyx.  There  appears  to 
be  a  rather  unusual  amount  of  flexibility  in  the  stem  of  this  species, 
especially  near  the  calyx,  for  in  some  of  the  specimens  it  is  so  much 
arched  that  the  arms  point  straight  down;  on  removing  them  from 
the  alcohol,  the  stem  may  be  straightened  out  again  without  injur}^. 
Interradial  plates  are  present,  similar  in  character  to  those  of  Calu- 

inocrimis  dioniedde^  but  much  larger  in  proportion. 

Some  of  the  specimens  are  parasitized  by  Eulima  ptilocrinicola 

Bartsch,  which  in  one  has  resulted  in  a  very  considerable  distortion 

of  the  cal^'^x.     Another  has  three  holes  completely  perforating  the 

plates  of  the  calyx,  evidentl}'  made  by  this  species. 

BATHYCRINUS  AUSTRALIS  Clark,  new  name. 

In  1876^  Sir  C.  Wyville  Thomson  described  a  new  Bathycrimis 
from  a  single  specimen  taken  by  the  Challenger  at  Station  No.  106, 
August  25,  1873,  in  1°  47'  north  latitude,  24^  26'  west  longitude, 
under  the  name  of  BathycrinuH  aldrichianus^  illustrating  his  de- 
scription with  a  woodcut  of  a  drawing  made  on  board  the  ChalUmger, 
Subsequently  about  a  dozen  other  specimens  of  Bathycrinm  were 
obtained  b}'  the  Challenger,  which  were  referred  by  Sir  Wyville  to  this 
species. 

In  working  up  the  stalked  crinoids  of  the  Challenger  collection.  Dr. 
P.  Herbert  Carpenter*  found  that  Sir  Wyville  had  united  two  species 
under  the  name  of  B.  aldrichianvH,  not  realizing  at  the  time  that  the 
single  small  specimen  obtained  near  the  equator  was  specifically  dis- 
tinct from  the  larger  examples  secured  in  the  South  Temperate  Zone. 
Now  unfortunately  Doctor  Carpenter  in  his  great  work  api)lied  Sir 
Wyville's  name  B,  aldrlchiamis  to  the  specimens  obtained  in   the 
South  Temperate  Zone,  being  led  into  error  through  Sir  Wyville's 
later  writings,  where  he  limits  the  name  B.  aldrlchunnis  to  these  same 
examples;  and  he  gives  the  new  specific  name  Bathycrinus  camphelli- 
anuft  (Wyville  Thomson  MSS.)  to  the  single  specimen  obtained  at 
station  No.  106,  the  very  one  which  eight  years  before  served  as  the 
type  of  B.  aldrichianu^.      The  woodcut  originally  used  in  1876  to 
illustrate  /?.  aldrichianm  was  used  again  in  1878 '*  to  illustrate  the 
same  species;  but  Doctor  Carpenter  in  1SS4  used  the  same  woodcut  to 
represent  his  B.  cainjiljMlanuH.     It  is  clear,  then,  that  the  names 
B.aldrlchianus  and  B.  caiHjMUanuj^  are  synonyms,  being  founded 
on  the  same  specimen,  and  also  that  the  name  B.  aldrichianus  used  by 

«Jour.  Linn.  Soc.  London,  Zoology,  XIII,  p.  50,  fig.  p.  49. 

^Challenger  Reports,  Rei)ort.  on  the  Crinoidea,  vol.  xi  of  Zoology,  p.  239.  ^IC 

cThe  Atlantic,  li,  p.  85,  fig.  23. 
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Doctor  Carpenter  for  the  southern  specimens  is  wholly  inadtnissible 
for  them,  being  based  on  the  specimen  referred  to  (and  described)  by 
him  as  B.  campbellian\i%, 

I  propose,  therefore,  that  the  fcpecies  called  by  Doctor  Carpenter 
B.  aldrlchuinvs  be  known  as  Bathycrinvn  av^traUs^  and  that  46^  16' 
south  latitude,  48*^  27'  east  longitude,  be  considered  the  type-locality. 

The  species  of  BathycrinvH^  then,  are  as  follows: 

Genus  BATHYCRINUS  Wyville  Thomson. 

1872.     liathycrimuf  Wyvillb  Thomson,  Proc.  Roy.  Soc.  Edinb.,  VII,  p.  772. 
Type,  -Bathyt^mis  gracilis  Wyville  Thomson. 

BATHYCRINUS  GRACILIS  WyvUle  Thomson. 

1872.     BiUhycrinus  grarilix  Wyville  Thomson,  Proc,  Roy.   Soc.   JCdinb.,  VII, 
p.  772. 

Type-locality.— ^1"^  38'  north  latitude,  12°  18'  west  longitude;  H.  M.  S. 

Porcujmxe. 

BATHYCRINUS  CARPENTERII  (Danielssen  and  Keren). 

1877.     Ih/critius  carpeiiierii  Danielssen  and    Kores,  Nyt  Magasin  for  Natur- 
videnskal>erne,  XXIII,  3die  Hefte,  p.  45. 

Type-locality.— QZ"^  22'  north  latitude,  1^  20'  east  longitude;  65^  55' 
north  latitude,  7°  20'  east  longitude;  or  65^  15'  north  latitude,  0^  36' 
west  longitude:  Norske  Nordliavsexpedition. 

BATHYCRINUS  ALDRICHIANUS  WyviUe  Thomson. 

1876.     Baihycrinus  aldricManus  Wyville  Thomson,  Jour.  linn.  Soc.,  XIII,  p. 
50,  fig.  p.  49.     ( =  B,  campbeilianuB  of  Carpenter. ) 

Type-hcality.—r''  47'  north  latitude,  24^  26'  west  longitude;  H.  M.  S. 
Challenger. 

BATHYCRINUS  AUSTRALIS  A.  H.  Clark. 

BathycriTms  aldrichianus  P.  H.  Carpenter  (not  of  Wyville  Thomson). 
Tyj)e-loral/ty.—46'  16'  south  latitude,  48^  27'  east  longitude;  H.  M.  S* 
Chillt'h(jer. 

BATHYCRINUS  PACIFICUS  A.  H.  Clark. 

1907.     Bathycrinus  jMicifint^  A.  H.  Clark,  Proc.  U.  S.  Nat.  Miis.,  XXXII,  p.  510, 
^a  2. 

Type-locality.— 33"=^  18'  10"  noith  latitude,  135°  40'  50"  east  longi- 
tude; U.  S.  Bureau  of  Fisheries  Steamer  Albatross. 
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A  NEW  PARASITIC  MOLLUSK  OF  THE  GENUS  EULIMA. 


By  Paul  Bartsch, 

Assistant  Curator ^  Division  of  Mollus^H^  U.  S.  National  Museum, 


Mr.  Austin  H.  Clark  recently  called  rn}^  attention  to  B,7!^uli?na{onnd 
parasitic  upon  a  deep-sea  crinoid  {Ptilocrmiis  pinnatus  Clark).  The 
specimens  were  dredged  hy  the  U.  S.  Bureau  of  Fisheries  steamer 
AlhatroHs  at  Station  3342,  in  1,588  fathoms,  off  British  Columbia. 

These  specimens  are  remarkable  for  a  number  of  reasons;  they  rep- 
resent a  truly  parasitic  species,  a  fact  I  believe  not  heretofore  noted  in 
this  genus.  All  three  of  the  individuals  found  had  the  proboscis 
deeply  inserted  in  the  side  of  the  body  of  the  crinoid,  and  it  was  neces- 
sary to  sever  it  in  order  to  release  the  shell.  Some  of  the  crinoids 
show  a  number  of  punctures,  probably  all  made  by  the  Eulima, 

The  parasitic  habit,  the  texture,  and  weak  malleations  of  the  surface 
recall  certain  forms  of  Stylifei\  but  the  absence  of  the  mucronate 
apex  and  the  presence  of  the  operculum  place  it  in  Kallma, 

EULIMA  PTILOCRINICOLA,  new  species. 

Shell  elongate-conic,  thin,  polished,  transparent,  tinged  with  bluish- 
white  (the  dried  animal  showing  through  the  upper  whorls  as  a  gran- 
ular golden-yellow  mass).  Whorls  eleven,  increasing  regularly  in 
size,  decidedly  rounded,  ^vith  the  surface  weakly  malleated,  having 
a  few  feebly  developed  varices  which  appear  at  irregular  intervals 
as  narrow  opaque  vertical  bands.  Summit  of  the  whorls  closely 
appressed  to  the  preceding  turn,  the  extreme  edge  forming  a  slender 
spiral  sutui-al  band.  Last  whorl  quite  strongly  inflated  basally. 
Periphery  and  base  well  rounded,  marked  like  the  spire.  Aperture 
moderately  large,  suboval;  outer  lip  thin,  evenly  curved;  columella 
slender,  vertical,  slightl}'  reflected;  parietal  wall  covered  by  a  thin 
callus.     Operculum  thin,  corneous. 
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The  type,  Cat.  No.  195373,  U.S.N.M.,  measures:  Length  9.5  mm., 
diameter  3.9  mm. 

This  species  differs  from  all  the  other  West  American  Evlimas  of 
the  same  size  by  its  rounded  whorls  and  malleated  surface. 

The  three  figures  on  Plate  LI II  of  PtUocri^mis  pinnatus  Clark  show 
the  Eulimas  as  found,  enlarged  li  diameters.  The  separate  figures 
of  the  Euiimas  are  enlarged  about  6  diameters,  the  largest  one  being 
the  type. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  ORDOVICIAN 
FOSSILS  FROM  CHINA. 


By  Stuart  Weller, 

Of  the  University  of  Chicago^  Chicago,  Illinois. 


The  following  new  species  of  Ordovician  brachiopods  and  trilobites 
were  collected  by  the  members  of  the  Carnegie  Institution  Expedition 
to  Eastern  Asia  in  1903-4.  They  are  all  from  the  Ki-sin-ling  lime- 
stone at  two  localities  near  Su-kia-pa,  in  the  province  of  SsT-ch'uan, 
China.  Locality  20  C  is  in  a  gulch  just  northeast  of  Su-kia-pa,  while 
locality  20  B  is  at  the  narrows  of  the  Ta-ning  River  1^  miles  above 
the  same  place.  The  formation  from  which  the  fossils  were  secured 
is  a  dark,  massive  limestone  3,500  feet  in  thickness  lying  comformably 
upon  subjacent  beds  of  Cambrian  age.  The  fossils  are  all  from  the 
uppermost  layers  of  the  formation,  and  in  age  are  approximately 
equivalent  to  the  fauna  of  the  Trenton  limestone  of  North  America. 

The  types  of  the  new  species  here  described  will  be  deposited  in  the 
United  States  National  Museum  on  the  completion  of  the  forthcoming 
report  of  the  Expedition  to  be  published  by  the  Carnegie  Institution, 
in  which  work  also  illustrations  of  all  the  species  will  appear. 

Order  BRACHIOPODA. 

PLECTORTHIS  WILLISI,  new  species. 

DescTipti<yiu — Shell  transversely  subelliptical  in  outline,  the  hinge 
line  a  little  shorter  than  the  greatest  width,  cardinal  extremities 
slightly  rounded.  Pedicle  valve  depressed -convex,  slightly  com- 
pressed toward  the  cardinal  extremities;  the  beak  small,  scarcely 
incurved,  cardinal  area  a  little  concave,  sloping  backward  from  the 
plane  of  the  valve;  cardinal  margins  angular.  Brachial  valve  nearly 
as  convex  as  the  pedicle,  compressed  tow^ard  the  cardinal  extremities. 
Surface  of  each  valve  marked  by  from  twent\^  to  twenty-five  major, 
radiating,  rounded  cosUe,  which,  increase  in  width  conspicuously  in 
passing  from  the  beak  to  the  front  margin;  in  each  interspace  between 
thes^  major  cost^e  from  one  to  three  smaller  ones  which  do  not  reach 

Digilized  by  VjQQQIC — 

Proceedings  U.  S.  National  Museum,  Vol.  XXXII— No.  1549. 

567 


558  PJiOCEEDIXGS  OF  THE  NATIONAL  MUSEUM,  vol.  xxxn. 


the  beak  are  intercalated.  The  more  minute  surface  markings  are 
destroyed. 

The  dimensions  of  a  pedicle  valve  are:  Length,  7.5  mm.;  width,  12 
mm. ;  height  of  area,  1  mm. ;  convexity,  2  mm. 

Remarks, — The  most  notable  feature  of  this  shell  is  the  conspicuous 
broadening  of  the  major  costae  in  passing  from  the  beak  to  the  front 
margin. 

The  specific  name  is  in  honor  of  Mr.  Baile}'^  Willis,  the  leader  of  the 
Carnegie  Expedition  to  China. 

Forniatuyii  and  Locality, — Ki-sin-ling  limestone,  localities  20  C  and 
20  B,  near  Su-kia-pa,  province  of  Ssi-ch'uan. 

CLITAMBONITES  CHINENSIS.  new  species. 

Descriptimi, — Shell  broader  than  long,  the  hinge  line  straight,  the 
greatest  width  at  the  hinge  line  or  a  little  in  front  of  it,  the  lateral 
and  anterior  margins  describing  a  regular  curve.  Pedicle  valve 
strongly  elevated  at  the  beak,  the  surface  sloping  from  the  umbo  to 
the  anttmor  and  antero-lateral  margins  with  a  slighth"  convex  curve, 
sometimes  becoming  a  little  concave  as  it  approaches  the  anterior 
margin,  the  slope  to  the  cardinal  extremities  somewhat  more  abi-upt; 
cardinal  area  large,  flat,  sloping  posteriorly  from  the  hinge  line  in 
one  specimen  at  an  angle  of  102^  and  in  another  at  an  angle  of  115-  to 
the  plane  of  the  valve,  the  cardinal  margins  sharp;  delthyrium  rather 
narrow,  closed  with  a  strongly  convex  deltidium,  foramen  terminal, 
encroaching  upon  the  umbo;  median  septum  inconspicuous;  muscular 
impressions  indefinite,  rather  large  and  flabelliform.  Surface  of  each 
valve  marked  by  fine  radiating  costoe,  two  or  three  of  which  occupy 
the  space  of  one  millimeter. 

The  dimensions  of  two  pedicle  valves  are:  Length,  15  mm.  and  14 
mm.;  width,  18.7  mm.  and  1().9  mm.;  height  of  cardinal  area,  5  mm. 
and  5  mm.;  greatest  width  of  deltidium,  3  mm.  and  2.5  mm.  The 
dimensions  of  a  brachial  valve  are:  Length,  16.5  mm.;  width,  21  mm.; 
convexity,  4  nmi. 

Beniarks, — This  species  is  represented  in  the  collection  by  only  a 
small  number  of  specimens,  none  of  which  are  as  well  preserved  as 
might  be  desired.  It  differs  especially  from  other  members  of  the 
genus  in  the  terminal  position  of  the  pedicle  opening,  the  pedicle 
apparently  having  passed  through  the  foramen  in  a  direction  con- 
tiiuious  with  the  surface  of  the  deltidium  and  not  at  an  angle  io  it, 
as  is  usually  the  case.  Apparently  this  position  of  the  pedicle  abo 
modified  the  position  of  the  spondylium,  its  surface  being  nearly 
vertical  to  the  inner  surface  of  the  valve,  in  consequence  of  which  the 
median  septum  becomes  essentially  obsolete. 

Fnn)tafi<m  aiul  locality, — Ki-sin-ling  limestone,  localities  20  C  and 
20  B,  near  Su-kia-pa,  province  of  SsT-ch'uan. 
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HEMIPRONITES   TENUISTRIATA,  new  species. 

Descriptiori. — Shell  wider  than  long,  the  valves  subequally  convex, 
the  hinge  line  a  little  shorter  than  the  greatest  width,  the  cardinal 
extremities  subangular.  Pedicle  valve  most  prominent  on  the  umbo, 
the  beak  rather  obtuse,  the  surface  sloping  from  the  umbo  laterally 
and  anteriorly  with  a  gently  convex  curve;  a  slight,  scarcely  noticeable 
mesial  flattening  of  the  valve  occurs  toward  the  front,  but  no  mesial 
sinus  is  present;  cardinal  area  flat,  rather  large,  with  a  broad  deltidium, 
the  cardinal  margins  angular.  Brachial  valve  most  prominent  along 
the  median  line,  but  with  no  differentiated  median  fold,  the  greatest 
convexity  at  about  the  mid-length  of  the  valve,  the  surface  slightly 
compressed  toward  the  cardinal  extremities.  Surface  of  each  valve 
marked  by  exceedingly  fine  striae,  which  are  scarcely  visible  to  the 
naked  eye,  about  eight  occupying  the  space  of  one  millimeter. 

The  dimensions  of  a  pedicle  valve  are:  Length,  10  mm.;  width, 
approximately  17.5  mm.;  convexity,  5  mm.;  height  of  cardinal  area, 
3  mm.;  length  of  hinge  line,  15  mm.  The  dimensions  of  a  brachial 
valve  are:  Length,  17  mm.;  width,  22  mm.;  convexity,  5  mm. 

Remarks. — The  specimens  of  this  species  in  the  collection  are  all  too 
poorly  preserved  to  allow  the  determination  of  its  generic  position 
with  entire  satisfaction.  They  have,  however,  the  general  form  of 
European  members  of  the  genus  llernipronites^  and  it  is  believed  that 
this  generic  reference  is  correct,  but  the  nature  of  the  deltidium  and 
the  presence  or  absence  of  a  foramen  can  not  be  certainly  determined. 
The  genus  Ilemijpronites  has  not  been  recognized  in  the  American 
faunas,  and  is  known  especially  from  the  Baltic  provinces  in  Russia. 
The  species  is  evidently  congeneric  with  the  shell  which  Martelli  has 
called  Orthisbia  glraldi*^^  and  the  two  species  are  closely  allied.  The 
species  here  described,  however,  is  somewhat  more  finely  striate,  and 
it  seems  to  be  relativelj^  a  somewhat  broader  sliell. 

Formation  and  fom/Z^y.  — Ki-sin-ling  limestone,  locality  20  C,  near 
Su-kia-pa,  province  of  SsT-ch''uan. 

Order  TRILOBITA. 

AMPYX  CHINENSIS,  new  species. 

Dei^cription, — Cranidium  subsemicircular  in  outline,  width  %,%  mm., 
length  3.5  mm.  Glabella  prominent,  produced  anteriorly  somewhat 
beyond  the  frontal  margin,  subangular  along  the  dorsal  median  line, 
the  sides  convex  and  sloping  rather  abruptly  to  the  dorsal  furrows;  at 
the  anterior  termination  of  the  glabella  is  the  fractured  base  of  a 
slender  cylindrical  spine  whose  length  can  not  be  determined,  lateral 
furrows  obsolete.     Occipital  furrow  narrow  and  shallow.  ^Occipital 
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segment  very  short.  The  fixed  cheeks  are  broad,  convex,  and  subtri- 
angular  in  outline,  marked  by  post-marginal  furrows,  which  continue 
from  the  extremities  of  the  occipital  furrow. 

Remarks. — This  species  is  a  close  ally  of  A.  nasutus  Dalman,  but 
it  differs  from  all  illustrations  of  that  species  in  its  proportional^ 
greater  width.  The  thorax  and  pygidium  have  not  been  observed, 
the  species  being  founded  upon  a  single  nearly  perfect  cranidium. 

Farmatian  and  locality, — Ki-sin-ling  limestone,  locality'  29  C,  near 
Si-kia-pa,  province  of  Ssi-ch'uan. 

ASAPHUS  BLACKWTELDERI.  new  species. 

Description. — Cranidium  comparatively  short  and  broad  with  the 
axis  obsolete,  obtusely  angular  in  front,  the  palpebral  lobes  large  and 
prominent,  their  anterior  margins  nearly  opposite  the  middle  point  of 
the  head;  in  front  of  the  eyes  the  lateral  margins  diverge  gradually  to 
a  point  nearly  halfway  to  the  anterior  margin,  where  they  are  rather 
broadly  rounded,  and  then  converge  somewhat  abruptlj'  to  the  anterior 
extremity;  back  of  the  eyes  the  lateral  margins  diverge  rapidly  and 
curve  backward  to  the  posterior  margin,  the  width  of  the  cranidium 
along  its  posterior  margin  being  considerably  greater  than  the  distance 
between  the  eyes.  The  occipital  furrow  and  segment  faintly  devel- 
oped. A  slight  median  tubercle  is  situated  at  a  point  about  halfway* 
between  the  line  joining  the  posterior  extremities  of  the  eyes  and  the 
posterior  margin,  aside  from  which  the  surface  of  the  cranidium  is 
apparentl}"  smooth. 

A  free  cheek  is  associated  with  this  cranidium  and  possibly  belongs 
to  the  same  species;  its  lateral  region  is  differentiated  as  a  rounded 
marginal  border,  and  its  genal  angle  is  produced  into  a  rather  strong 
genal  spine. 

The  dimensions  of  the  cranidium  described  are:  I^ength,  8  nmi.; 
width  ])etween  the  eyes,  6  mm. ;  width  along  posterior  margin,  7.5  mm. 

Rerparks. — The  outline  of  the  cranidium  upon  which  this  species  is 
established  somewhat  closely  resembles  that  of  A.  expansm  Dalman, 
the  tj^pical  species  of  the  genus,  and  both  species  are  marked  by  a  sim- 
ilar small  median  tubercle  near  the  posterior  margin.  This  Chinese 
species  may  be  distinguished  from  its  Europenn  all}',  however,  on 
account  of  the  obsolete  glabella.  If  the  free  cheek  which  oi'curs  with 
A.  hlackire/deri  really  belongs  to  the  species,  this  also  will  serve  to 
distinguish  the  two  forms  by  reason  of  its  strongly  developed  genal 
spine,  these  spines  being  absent  from  the  European  species. 

This  new  species  is  named  in  honor  of  Mr.  Eliot  Blackwelder,  who 
collected  the  tj^pe  specimens. 

Fonnafion  ai^d  locality. — Ki-sin-ling  limestone,  locality  20  B,  near 
Si-kia-pa,  province  of  SsI-ch'uan.  Digitized  by  CjOOqIc 
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•  ASAPHUS  TANINGENSIS,  new  species. 

Description. — Cranidium  rather  long  and  slender,  with  the  axis 
nearly  obsolete;  the  palpebral  lobes  apparently  rather  small,  situated 
back  of  the  mid-length  of  the  head.  In  front  of  the  eyes  the  lateral 
margins  of  the  cranidium  describe  the  two  sides  of  an  ovate  curve, 
g"ently  diverging  from  the  anterior  extremities  of  the  eyes,  then 
broadly  rounding  and  converging  abruptly  in  front  to  the  obtusely 
subangular  anterior  extremity;  back  of  the  eyes  the  lateral  margins 
diverge  abruptly  with  a  gently  convex  curve  to  the  posterior  mar^ri.  - 
Anteriorly  the  surface  of  cranidium  is  somewhat  flattened  to  form 
an  indistinct  anterior  limb.  Occipital  furrow  and  segment  nearly 
obsolete.  A  faint  median  tubercle  is  situated  on  the  median  line  of 
the  head  about  halfway  between  the  line  joining  the  posterior  extremi- 
ties of  the  eyes  and  the  posterior  margin,  but  aside  from  this  the 
surface  of  the  cranidium  is  smooth. 

The  dimensions  of  the  type  specimen  are:  Length  of  cranidium, 
11  mm.;  width  at  posterior  margin,  11.5  mm.;  width  between  the 
eyes,  7  mm. 

RetaarJcs. — ^This  species  is  known  only  from  the  cranidium  and  it  is 
of  course  possible  that  it  should  be  correlated  with  some  one  of  the  spe- 
cies here  described  from  the  pygidium  alone.  The  only  one  of  these 
pygidia,  however,  which  is  recognized  from  exactly  the  same  locality 
as  this  species,  is  A.  Ixvis,  which  is  such  a  short  fonn  that  it  is  not 
at  all  likely  to  be  a  portion  of  the  same  species  as  this  elongate  crani- 
dium. The  species  should  perhaps  be  referred  to  the  genus  Mega- 
licspis  rather  than  Asaphvs^  but  this  can  not  be  determined  from  such 
incomplete  material. 

Fortaatkm  and  locality, — Ki-sin-ling  limestone,  locality  20  B,  near 
Su-kia-pa,  province  of  SsT-ch'uan. 

ASAPHUS   ASIATICUS,  new  species. 

Description', — Pygidium  subsemielliptical  in  outline,  moderately 
convex,  the  axis  depressed,  bordered  by  i-ather  broadly  rounded  axial 
furrows  which  become  obsolete  posteriorly;  plural  slopes  prominent 
just  outside  the  axial  furrows,  then  sloping  with  a  convex  surface  to 
the  margins,  without  a  differentiated  marginal  border.  Axis  occupy- 
ing about  one-third  the  total  width  of  the  pygidium  anteriorly,  taper- 
ing posteriorly  to  a  bluntly  rounded  point,  divided  by  rather  broad 
and  shallow,  obscure  furrows  into  twelve  segments.  Pleural  slopes 
divided  into  about  twelve  obscure  segments  which  reach  less  than  half 
way  from  the  axial  furrows  to  the  margins,  the  most  anterior  furrow 
crossing  the  plural  slope  is  broad  and  deep,  being  much  more  conspic- 
uous than  those  behind  .       Digitized  by  Coogle 
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The  dimensions  of  the  tj^pe  specimen,  an  incomplete  pjgidiuni,  are: 
Length,  20.5  mm.;  width,  about  30  mm.;  width  of  axis  anteriorly, 
10  mm.;  length  of  axis,  16  mm. 

Remarks. — This  species  is  known  only  from  the  pygidium  which  is 
much  like  that  of  the  European  A.  exparisu^^  being  distinguished 
chiefly  by  its  greater  proportional  length  and  b}'  the  more  obscure 
segmentation. 

Format imi  and  locality. — Ki-sin-ling  limestone,  locality  20  C,  near 
Su-kia-pa,  province  of  Ssi-ch'uan. 

ASAPHUS   L^VIS,  new  species. 

/><^6r/^^/aw. -Pygidium  nearly  semicircular  in  outline.  The  axis 
depressed,  without  segmentation,  poorly  defined  by  the  nearh-  obso- 
lete axial  furrows,  occup3'ing  about  one-fourth  of  the  total  width  of 
the  pygidium  anteriorl}';  pleural  slopes  smooth,  without  segmenta- 
tion, convex  toward  the  axis  but  becoming  depressed  in  a  broad,  mod- 
erately concave  marginal  border  toward  the  outer  margin.  The  pos- 
terior extremity  of  the  axis  reaching  the  inner  margin  of  the  concave 
border. 

The  dimensions  of  the  t^^pe  specimen  are:  L#ength,  12  mm. ;  width, 
23  mm.;  width  of  axis  anteriorly,  5.5  mm.;  length  of  axis,  8.5  mm.; 
width  of  concave  marginal  border,  about  3.5  mm. 

RemarhH. — ^This  species  is  represented  in  the  collection  by  a  single 
nearly  complete  pygidium.  So  far  as  can  be  determined,  it  seems  to 
be  a  member  of  the  genus  Asajfhm  in  its  strict  sense,  the  species 
being  especially  characterized  by  its  remarkably  smooth  surface. 

Formation  and  locality. — Ki-sin-ling  limestone,  locality'  20  B,  near 
Su-kia-pa,  province  of  SsT-ch'uan. 

ASAPHUS   CHINENSIS,  new  species. 

De8crij)tion. — ThLs  species  is  founded  upon  a  single  nearly  perfect 
pygidium  and  is  much  like  the  last-described  form.  It  diifers  in  iu? 
proportions,  however,  its  dimensions  being:  Length,  14:mm. ;  width, 
22.5  mm.;  width  of  axis  anteriorly,  6.8  mm.;  length  of  axis,  9.5  mm.: 
width  of  concave  marginal  border,  about  4  mm.  The  most  marked 
differences  between  the  two  species  is  the  much  more  conspicuous 
concave  border  in  A.  chinensis  and  in  the  slight  though  obscure  traces 
of  segmentation  upon  both  the  axis  and  the  pleural  slopes.  This 
latter  character,  however,  ma\-  be  due  to  the  removal  of  the  test  from 
the  central  portion  of  the  specimen,  and  if  the  external  surface  were 
preserved  it  might  be  as  smooth  as  ^1.  lu'vi^. 

Fortnation  and  locality. — Ki-sin-ling  limestone,  locality  20  C,  near 
Su-kia-pa,  province  of  Ssi-ch'uan, 

Digitized  by  LjOOQ IC 


NO.  1549.  NEW  ORDOVICIAN  FOSSILS— WELLER,  563 


MEGALASPIS    MINOR,  new  species. 

Description, — Pygidium  small,  subelliptical  in  outline.  Axis  scarcely 
elevated  above  the  general  surface,  about  one-third  of  the  total  width 
of  the  pygidium  anteriorly,  tapering  to  the  rather  bluntly  rounded 
posterior  extremity,  divided  by  nearly  obsolete  depressions  into  eight 
or  nine  obscure  segments.  Pleural  slopes  regularly  convex  from  the 
sides  of  the  axis  to  the  margins,  without  a  differentiated  marginal 
border,  marked  by  about  six  narrow,  faint,  grooved  segments  which 
reach  halfway  across  the  slopes.  Anteriorly,  close  to  the  margin  and 
parallel  with  it  a  subangular  groove  extends  from  each  side  of  the  axis 
about  halfway  across  the  pleural  slopes;  in  front  of  and  outside  the 
lateral  extremities  of  these  grooves  the  surface  is  abrupth^  compressed. 

The  dimensions  of  the  type  specimen  are:  Approximate  length, 
9  mm.;  width,  14.5  mm.;  width  of  axis  anteriorly,  4.8  mm.;  length  of 
axis,  7  mm. 

SemarJcs. — This  species  is  known  only  from  the  pygidium,  and  even 
that  portion  is  incomplete.  It  is  referred  to  the  genus  Megalaspis  by 
reason  of  the  grooved  pleural  segments.  The  segmentation  is  very 
faint  and  would  probably  be  even  less  distim^t  or  perhaps  obsolete 
entirely  were  the  test  of  the  specimen  preserved. 

Formation  and  locality. — Ki-sin-ling  limestone,  locality  20  B,  near 
Su-kia-pa,  province  of  SsT-ch'uan. 

ILL^NUS?   BRONTEOIDES,  new  species. 

Description. — Pygidium  subsemicircular  in  outline,  flattened  on  top. 
Axis  ill  defined,  unsegmented,  occupying  a  little  less  than  one-third  the 
total  width  of  the  pygidium  anteriorly,  very  slightly  elevated  in  front 
and  merging  into  the  general  surface  of  the  pygidium  posteriorly. 
Pleural  slopes  flattened  on  each  side  of  the  axis,  sloping  to  the  mar- 
gins exteriorly  with  a  slightly  concave  curve.  The  surface  of  each 
pleural  slope,  when  the  test  is  removed,  is  marked  by  about  twelve  or 
thirteen  very  narrow  and  scarcely  elevated  ribs,  which  are  grooved 
longitudinally  and  extend  from  the  indefinite  axial  furrows  about  to 
the  line  where  the  surface  begins  its  more  abrupt  slope  to  the  lateral 
margins. 

The  dimensions  of  the  type-specimen  are:  Length,  8.5  mm.;  width, 
14.8  mm.;  width  of  axis  anteriorly,  4.5  mm. 

Remarks. — This  species  is  represented  bj^  a  single  specimen  in  the 
collection,  a  nearly  complete  pygidium.  It  is  a  peculiar  form,  having 
the  general  contour  of  an  lllsenus^  but  with  the  pleural  slopes  faintly 
segmented,  suggesting  the  genus  Bronteus.  These  segments  are  very 
faint,  however,  and  would  possibly  not  be  visible  at  all  were  the 
specimens  completely  covered  with  the  test.  ^g.^.^^^ by GooqIc 

F(yi*ination  and  locality. — Ki-sin-ling  limestone,  locality  20  C,  irear 
Su-kia-pa,  province  of  Ssi-ch'uan. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  MOTHS  OF  THE 
FAMILY  COCHLIDIID.E. 


By  Harrison  G.  Dyar, 

AmMant  Curator^  Dinsion  of  InsecU^  United  States  National  Museum. 


The  following  new  forms  have  been  recently  discovered  by  Mr. 
William  Schaus  duringhis  travels  through  Mexico. 

PARASA  CUERNAVACA,  new  variety. 

A  form  of  P,  c/doru  Herrich-Schaeffer,  in  which  the  green  band  on 
the  fore  wings  is  much  narrower  than  in  specimens  from  the  Atlantic 
coast  of  the  United  States.  The  specimens  agree  with  P.  minima 
Schaus  in  markings,  but  are  distinctly  larger  and  more  robust.  These 
are  probably  all  local  fonns  of  P,  cldoris^  but  this  can  not  be  positively 
stated  until  the  larvee  have  been  observed.  I  have  described  a  form 
from  Arizona  in  which  the  green  band  is  broader  than  usual.  These 
forms  may  be  listed  as  follows: 

Parana  chl<yn%  Herrich-Schaeffer,  eastern  United  States, 
var.  huachuca  Dyar,  Huachuca  Mountains,  Arizona, 
var.  cueimavava  Dyar,  Cuernavaca,  Mexico, 
var.  minima  Schaus,  Coatepec  and  Jalapa,  Mexico, 
var.  (intermediate  between  cuernavaca  and  minima)  Costa  Rica. 
Type.— (of  var.  cuenmvaca)  Cat.  No.  10337,  U.S.N.M. 
Five  males  from  Cuernavaca,  Mexico,  June,  July,  and  August,  1906 
(W.  Schaus). 

EUCLEA  RETROVERSA,  new  species. 

Fore  wing  blackish  brown,  with  a  pinkish  tint  along  the  costa  and 
in  a  curved  streak  beyond  cell  to  tomus,  cut  by  a  heavy  black  bar  that 
runs  out  from  the  base  along  the  submedian  fold  to  margin;  discal  dot 
black,  much  elongated;  a  slender  nearly  straight  silvery  line  sub- 
apically  from  costa  to  the  pinkish  band;  a  subbasal  silvery  line  below 
cell,  with  a  single  outward  arc,  within  which  the  ground  color  is  pink- 
ish. Hind  wings  pinkish  brown,  the  fringe  touched  with  dark  brown 
at  the  anal  angle.  Thorax,  tip  of  abdomen,  and  legs  dark  brown. 
Expanse,  20  mm. 
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Throe  males,  Cuernavaca,  Mexico,  JuneandJuly,  1906  (W.  Schaus). 
Type,—C2^,.  No.  1033S,  U.S.N.M. 

Allied  to  dlrersa  Druce  and  harand/i  Schaus,  but  both  of  these  have 
rounded  discal  marks,  and  the  shape  of  the  silvery  lines  is  diflferent. 

VIPSANIA  ANTICLEA  Druce. 

Male. — Agrees  entirely  in  coloration  with  the  female  fibred  in  the 
Biologia  Central i- Americana,  except  that  the  hind  wings  are  pale 
instead  of  blackish.  There  is  a  marked  difference  in  palpal  structure 
between  the  sexes.  In  the  female  they  are  nearly  porrect,  the  second 
joint  being  long  and  only  ver}"  slightly  curved;  the  end  joint  is  stout 
and  thick,  square  on  the  tip,  thickened  by  the  vestiture.  In  the  single 
male  before  me  the  palpi  liave  the  second  joint  strongly  curved,  so 
that  they  stand  upright,  the  third  joint  long  but  with  a  sharply  tapered 
tip.  The  palpi  are  not  over  twice  as  long  as  the  head,  reaching  not 
far  above  the  vertex,  whereas  in  the  female  they  are  three  times  as 
long  as  the  head.  The  hind  tibirc  have  two  pairs  of  spurs.  The 
antennie  are  simple. 

This  genus  was  placed  by  me  between  Miresa  and  Epiclea^  on  the 
supposition  that  the  male  antennae  were  pectinated  to  the  tip.  This 
proves  to  have  been  an  erroneous  assumption,  the  genus  properh' 
falling  between  Vipaophohetron and  Pfi&udovipfiania,  It  differs  gener- 
ically  from  the  latter  in  having  the  middle  spurs  of  the  hind  tibife 
present,  and  falls  in  the  table  with  Litha^^de^^  from  which  it  may  be 
separated  by  the  wing  shape,  sunken  head,  and  palpal  structure. 

There  is  a  possibility  that  this  is  not  the  male  of  Vipsafa'a  antidea 
Druce,  in  which  case  it  is  a  new  species,  but  the  markings  and  colora- 
tion are  so  exactly  alike  that  1  think  the  association  is  warranted,  in 
spite  of  the  different  palpal  structure  in  the  two  sexes.  The  single 
sjiecimen  is  from  Cuernavaca,  Mexico. 

EUPROSTERNA  COCHLIDIONIS,  new  species. 

Brownish  ocherous,  the  fore  wings  sprinkled  with  brownish  atoms; 
basal  half  darker  brownish;  a  narrow  dusky  blackish  line  starts  on 
costa  at  apical  fourth,  runs  obliquely  inward  to  submedian  vein,  runs 
along  that  vein  halfway  to  base,  and  is  then  continued  straight  to  inner 
margin  at  basal  third;  anotlier  line  starts  from  the  costa  at  the  same, 
or  nearly  the  same,  point  and  runs  o})liquely  to  the  outer  margin  above 
toriuis.  Hind  wings  pale  brownish  straw  color.  Expanse,  17  to 
19  mm. 

Two  males,  Cuernavaca,  Mexico  and  Iguala,  Guerrero,  Mexico, 
June,  11)00  (W.  Schaus), 
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Type.—C^t  No.  10339,  U.S.N.M. 

The  species  with  its  straw-colored  wings  and  diverging  brown  lines 
suggests  a  species  of   CochUdion, 

PLATYPROSTERNA  CERES  Drucc. 

Mr.  Schaus  captured  four  males  in  good  condition  at  Iguala,  Guer- 
rero, Mexico,  altitude  2,400  feet,  in  June,  1906. 

PEROLA  CLARA,  new  species. 

Brownish  ocherous,  the  hind  wings  with  an  orange  tint.  On  the 
fore  wings  are  faint  red-brown  radial  streaks  on  the  discal  and  sub- 
median  veins;  a  red-brown  line  from  costa  just  l)efore  apex  gradually 
curves  more  and  more  inward,  reaching  the  inner  margin  a  little  before 
middle.     Expanse,  2G  mm. 

One  male,  Salina  Cruz,  Oaxaca,  Mexico,  September,  1906  (W. 
Schaus). 

7)//;e^.— Cat.  No.  10340,  U.S.N.M. 

This  species  has  almost  exactly  the  same  markings  as  P.  di'^iceoides 
Dognin,  from  Ecuador,  but  is  a  much  smaller  species.  The  dark  line 
on  the  forewings,  too,  is  slenderer  and  curves  inward  in  a  different 
manner. 

PROLIMACODES  DIVIDUA,  new  species. 

Head  and  thorax  dark  brown,  abdomen  concolorous  with  the  hind 
wings.  Fore  wings  chocolate  brown  on  the  costal  half,  pale  brown  on 
the  inner  half,  the  two  colors  separated  by  a  line  that  begins  at  the 
base  near  costa,  runs  parallel  with  it  for  nearly  one-third  its  length, 
then  curves  down  nearl}'  to  the  submedian  vein,  runs  along  near  this 
for  another  third,  then  goes  obliquely,  crenulated  on  the  veins,  to  the 
apex;  basal  incision  of  the  brown  above  submedian  vein  tilled  w^ith 
silvery  white,  which  runs  out  along  the  division  of  the  colors  to  apex, 
diffused  on  the  lower  side;  a  broad  patch  of  dark  color  ailong  the  inner 
margin,  diminishing  toward  the  tornus.  Hind  wings  pale  chocolate 
brown.     Expanse,  27  to  30  nun. 

Two  males,  Cuernavaca,  Mexico,  June  and  August,  1906  (W. 
Schaus). 

ry/;.>.— Cat.  No.  10341,  U.S.N.M. 

Of  the  North  American  species  this  comes  nearest  to  P,  »caplva 
Harris.  1  had  at  first  thought  it  a  variety  of  this,  but  the  serrations 
of  the  antenna?  are  longer  and  the  brown  costal  area  is  differentW  out- 
lined. A  female  before  me,  from  Kinconada,  Vera  Cruz,  Mexico, 
probably  belongs  here,  but  the  costal  area  is  more  rounded,  as  in 
Hcapha.  It  differs  therefrom  in  the  greater  size  of  this  patch,  its 
crenulate  outer  edge  and  the  pale  area  along  the  ^ij|jp^i(jind  outer 
margins  being  strewn  with  dark  scales. 
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ON  A  COLLECTION  OF  CRINOIDS  OF  THE  GENUS  ECDIO- 
CRINUS  FROM  JAPAN,  WITH  DESCRIPTION  OF  A  NEW 
SPECIES. 


By  Austin  H.  Clark, 

Of  the  United  States  Bureau  of  Fisheries, 


The  collections  brought  back  by  the  United  States  Fisheries  steamer 
Albatross  from  Japan  contained,  among  many  other  interesting  forms, 
320  comatulids  belonging  to  the  genus  Eudiocrmus^  which,  with  three 
others  in  the  United  States  National  Museum,  also  obtained  in  Japan, 
form  the  basis  of  the  present  paper. 

EHdiocrvnus  was  found  in  abundance  along  the  entire  southern  shore 
of  Japan,  from  southern  Kiusiu  and  the  Linschoten  Islands  to  the 
Gulf  of  Tokio,  in  water  varying  from  103  to  712  fathoms,  with  a  bot- 
tom temperature  of  from  37.5^  to  56.0^  F.  Only  two  species  are  rep- 
resented in  the  1906  collection,  but  the  specimens  in  the  National 
Museum  taken  in  1896  prove  to  belong  to  a  third  species  which  we  did 
not  meet  with. 

EUDIOCRINUS  VARIANS  P.  H.  Carpenter. 

There  were  collected  238  specimens  from  the  following  localities: 

Station  No,  Ji906,—6V  39'  00"  north  latitude,  129^  20'  30"  east  lon- 
gitude, Tsurikake  Saki  Light  bearing  south  85^  east,  17.2  miles  dis- 
tant. Depth,  369  to  406  fathoms;  bottom  temperature,  43.4^  F.;  no 
bottom  specimen.     August  11,  1906. 

One  small  specimen. 

Station  No.  Jf91L--i^l-  38'  30"  north  latitude,  129°  19'  00"  east  lon- 
gitude, Tsurikake  Saki  Light  bearing  south  88^  east,  18  miles  distant. 
Depth,  391  fathoms;  bottom  temperature,  41.9^  F. ;  bottom,  gray  glo- 
bigerina  ooze.     August  12,  1906. 

Four  rather  small  **peeimens. 

Station  No.  4J)1'2.—Si-  39'  40"  north  latitude,  129°  20'  00"  east  lon- 
gitude, Tsurikake  Saki  Light  bearing  south  84^  east  17.5  miles  distant. 
Depth,  391  fathoms;  bottom  temperature,  41.9°  F.;  bottom,  gray  glo- 
bigerina  ooze.     August  12,  1906. 

Thirteen  medium-sized  specimens. 
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Stattoyi  ^y?.  ^iJ.— 31^  31'  00"  north  latitude,  129°  25'  30"  east  lon- 
gitude, Tsurikake  Saki  Light  bearing  north  62^  east,  14.8  miles  dis- 
tant. Depth,  427  fathoms;  bottom  temperature,  41.9°  F. ;  bottom,  gray 
globigerina  ooze  and  broken  shell.     August  12,  1906. 

One  small  specimen. 

Statio7i  M.  4916.— SO''  25'  00"  north  latitude,  129°  06'  40"  east  lon- 
gitude, Gwaja  Shima  bearing  south  37"^  east,  37.5  miles  distant. 
Depth,  361  fathoms;  bottom  temperature,  42.7"^  F.;  bottom,  gray 
sand,  globerina  ooze,  and  broken  shell.     August  13,  1906. 

Three  medium-sized  specimens. 

Station  ^'o.  4919,-30'  34'  00"  north  latitude,  129°  22'  00"  east  lon- 
gitude, Kusakaki  Jima  bearing  north  10^  east,  17.5  miles  distant. 
Depth,  440  fathoms;  bottom  temperature,  41.8°  F.;  bottom,  globige- 
rina ooze.     August  13,  1906. 

One  hundred  and  four  medium-sized  specimens. 

Stati(m  ^^o.  J4D2O.—6O-  34'  00"  north  latitude,  129°  22'  00"  east  lon- 
gitude, Kusakaki  Jima  bearing  north  10°  east,  17.5  miles  distant. 
Depth,  440  fathoms;  bottom  temperature,  41.8°  F.;  bottom,  globige- 
rina ooze.     August  13,  "1906. 

Five  specimens. 

Station  Xo.  4975,— SS""  21'  30"  north  latitude,  135°  38'  50"  east  lon- 
gitude, Shio  Misaki  Light  bearing  north  49°  east,  7  miles  distant. 
Depth,  712  fathoms;  bottom  temperature,  37.5°  F. ;  bottom,  brown 
mud,  pebbles,  and  foraminifera.     August  31,  1906. 

Nine  medium-sized  specimens. 

Statloft  uYo,  JWx?.— 34"  05'  00"  north  latitude,  137°  59'  00"  east  Ion 
gitude,  Omai  Saki  Light  l)earing  north  22°  east,  33  miles  distant. 
Depth,  662   fathoms;  bottom  tempemture,  37.7'  F.;  bottom,  green 
mud,  fine  sand,  globigerina  ooze.     October  20,  1906. 

Sevent}^  medium-sized  specimens. 

Statio?i  Xo,  r>0S3,—W  04'  20"  north  latitude,  137°  57'  30"  east  lon- 
gitude, Omai  Saki  Light  bearing  north  '23^^°  east,  34.5  miles  distant. 
Depth,  624  fathoms;  bottom  temperature,  38.1°  F.;  bottom,  line  gray 
sand  and  globigerina  ooze.     October  20,  1906. 

Twenty-eight  large  specimens. 

This  species  was  obtained  at  depths  varying  from  361  to  712  fathoms 
and  at  temperatures  of  from  37.5  to  43.4^  F.,  the  average  depth  being 
483.6  fathoms  and  the  mean  temperature  being  40.8°  F.  The  speci- 
mens from  Station  Xo.  5083  were  the  largest,  measuring:  arms,  106 
mm. ;  longest  cirri,  50  mm.  There  is  considerable  variation  in  this 
species  in  regard  to  the  extent  of  the  first  bmchials  beyond  the  centro- 
dorsal.  In  most  of  the  examples  the  first  brachials  are  fairly  conspicu- 
ous, but  in  one  or  two  they  do  not  show  at  all,  so  that  the  first  pinnule 

borne  on  the  lowest  visible  arm  joint.     The  arms  and  cirri  are  lonff 
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and  slender,  the  centro-dorsal  comparatively  smalV,  giving  this  species 
a  remarkably  attenuated  appearance.  The  color  in  life  is  a  dull 
purplish  brown,  the  skeleton  and  cirri  nearly  white,  the  disc  black. 

EUDIOCRINUS  JAPONICUS  P.  H.  Carpenter. 

There  were  collected  82  specimens  from  the  following  localities: 

Station  M.  4900,-62''  28'  50"  north  latitude,  128^  84'  40"  east  longi- 
tude, Ose  Saki  Light  bearing  nor^h  83^  east,  14.5  miles  distant. 
Depth,  207  fathoms;  bottom  temperature,  52.1)'^  F.;  bottom,  fine  gray 
.sand  and  broken  shell.     August  10,  190(). 

Four  small  specimens. 

Station  No.  .^903,-32'^  3V  lO"  north  latitude,  128-^  33'  20"  east  longi- 
tude, Ose  Saki  Light  bearing  north  22^  east,  6  miles  distant.  Depth, 
139  to  107  fathoms;  bottom  temi)erature,  52.9-'  F. ;  bottom,  gray  sand 
and  broken  shell.     August  10,  1906. 

Two  medium-sized  specimens. 

Station  JVo.  JfilG.    -One  medium-sized  specimen. 

Station  No,  4919.  —Two  specimens. 

Statvm  iV?>.-^J4.— 30^  58'  30"  north  latitude,  130^  32'  00"  east  longi- 
tude, Sata  Misaki  Light  bearing  north  77^°  east,  7  miles  distant. 
Depth,  152  to  103  fathoms;  bottom  temperature,  56.0"^  F.;  bottom, 
rocky.     August  16,  1906. 

Thirteen  medium-sized  specimens. 

StatUm  No.  495S.— 32'  36'  20"  north  latitude,  132^  24'  30"  east  longi- 
tude, Mizimoko  Shima  Light  bearing  north  26"^  west,  29.3  miles  dis- 
tant. Depth,  405  fathoms;  bottom  temperature,  40.1^  F.;  bottom, 
green  and  brown  mud,  fine  gray  sand,  and  foraminifera.  August  23, 
1906. 

Eleven  large  specimens. 

Statirm  No.  Ji975. — Two  medium-sized  specimens. 

Station  No.  Ii976.—Z3^  22'  50"  north  latitude,  135  '  38'  30"  east  longi- 
tude, Shio  Misaki  Light  bearing  north  59^  east,  6.4  miles  distant. 
Depth,  545  fathoms;  bottom  temperature,  38.7"^  F. ;  bottom,  brown 
mud  and  small  stones.     August  31,  1906. 

Three  medium-sized  specimens. 

Statimi  No.  lfiS0.-Z\''  09'  00"  north  latitude,  137  55'  00"  east 
longitude.  Dcjpth,  507  fathoms;  bottom  temperature,  39"^  F.;  bot- 
tom, brown  mud,  fine  sand,  and  foraminifera.     September  1,  1906. 

Twenty -five  medium-sized  specimens. 

Statvm  No.  5079.- -U^  15'  00"  north  latitude,  138^^  00'  00"  ea.st  longi, 
tude,  Omai  Saki  Light  bearing  north  29  -  east,  24  miles  distant.  Depth, 
475  fathoms;  bottom  temperature,  39.1^  F. ;  bottom,  pebbles.  Octo- 
ber 19,  1906. 

Two  medium-sized  specimens.  Digitized  by  LjOOglC 
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Station  No,  5082. — Two  medium-sized  specimens. 

Station  No.  5083. — Fifteen  large  specimens. 

Eudiocrimis  japoiiicus  was  found  at  depths  of  from  103  to  713 
fathoms  (mean  388  fathoms)  with  bottom  temperatures  ranging  from 
37.5^  to  56.0*^  F.,  the  mean  being  43.5^  F.  The  largest  specimens 
(arm  125  nmi.,  longest  cirri  54  mm.)  are  from  station  No.  4958,  where 
E.  varians  was  not  found;  but  examples  from  station  No.  5083  are 
nearly  as  large  (arm  100  mm.,  longest  cirri  42  mm.),  and  were  asso- 
ciated with  large  individuals  of  the  other  species. 

The  two  species  were  found  associated  at  the  following  stations: 


number.        ^*^P^^' 


49ia 
4919 
4975 
5082 
5083 


Fathomi. 
361 
440 
712 
662 
624 


Bottom 
tempera- 
ture. 


42.7 
41.8 
37.5 
37.7 
38.1 


E.  varians  only  was  found  at 


Bottom 

umber. 

Depth. 

temp<»ra- 
ture. 

FaihoTM. 

"^  F. 

4906 

369-406 

43.4 

4911 

391 

41.9 

4912 

391 

41.9 

4915 

427 

41.9 

4920 

440 

41.8 

E.  japonicuH  only  was  found  at- 


I     Bottom 


Station 
number. 

Depth; 

- 

1     uociom 
tempera- 
ture. 

Fathoms. 

o  fi 

4900 

1         207 

ryi.  9 

4903 

,     13^107 

52.9 

4934 

152-103 

56.0 

4958 

m 

40.1 

4976 

545 

38.7 

4980 

r)07 

39.0 

6079 

475 

39.1 

The  type  of  E.  variayisweis  obtained  in  16^  42'  north  latitude,  119*^  22' 
east  longitude,  in  1,050  fathoms,  and  that  of  7i'  japonicu^s  in  34^  7' 
north  latitude,  138'^  0'  east  longitude,  in  565  fathoms,  the  temperature 
in  the  case  of  the  former  being  37^  and  in  the  case  of  the  latter  38.1  - ; 
while  the  natural  inference  would  be  that  E.  varians  was  an  abj^ssal 
form  inhabiting  very  cold  water  and  E.  japaiiicus  a  comparatively 
shallow -water  form,  the  data  here  given  suggests  that  in  reality  both 
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have  about  the  same  habitat  so  far  as  temperature  and  depth  are  con- 
cerned, although  it  is  worthy  of  note  that  at  the  stations  with  the  least 
depth  and  highest  temperatures  £.  jajxmicus  alone  was  found.  Another 
interesting  fact  is  that  at  the  stations  where  both  species  occurred 
tog'ether  the  examples  of  each  were  of  practically  the  same  size;  where 
^.  Tarians  was  large  and  robust  E.  japonicus  was  also  large  and  robust, 
and^  conversely,  where  E.  varians  was  small  E.  japonicus  was  also 
small,  thus  suggesting  that  the  same  factors  influenced  the  growth  of 
each  in  the  same  degree. 

Eudiocrinus  jajxmicvs  can  be  distinguished  at  a  glance'  from  E, 
vanrians  by  its  more  robust  and  massive  appearance.  In  color  the  two 
species  are  practically  the  same. 

EUDIOCRINUS  TUBERCULATUS  Clark,  new  species. 

In  general  similar  to  E,  japonicus^  but  even  more  robust,  with  the 
junctions  of  the  first  eight  or  ten  brachials  strongly  tubercular.  The 
tubercle  between  the  first  two  is  in  the  median  line;  those  on  the 
following  joints  lie  alternately  on  either  side  of  the  arm. 

The  greatest  difference  between  this  species  and  E.  japonicus  is  in 
the  character  of  the  cirri;  in  E.  tuhei*culatus  they  are  but  18  mm.  in 
length  consisting  of  about  17  joints,  although  the  specimens  are  rather 
larger  than  any  of  my  E.  japonicus^  in  the  largest  of  which  the  cirri 
reach  54  mm.  in  length. 

Station  No.  3661.-OS  Uki  Shima,  Gulf  of  Tokyo,  169  fathoms; 
bottom  temperature,  48^  F.;  bottom,  mud  and  pebbles.  October  13, 
1896. 

Type.— C^i.  No.  22604  U.S.N.M.  from  this  station. 

Three  specimens. 

The  following  is  a  list  of  the  known  recent  species  of  Eudiocrinus: 

EUDIOCRINUS  P.  H.  Carpenter. 

1882.  Eudiocrinus  P.  H.  Carpenter,  Jour.  Linn.  Soc.  (25ool.),   XVI,  p.  493 
(first  mentione<l  p.  488);  new  name  for  Ophiocrinus  Semper,  preoccupied. 

Type. —  Ophiocrinus  indivisus  Semper. 

EUDIOCRINUS  ATLANTICUS  Perrier. 

1883.  Eudiocrinus  atlanticus  Perrier,  Comptes  Rendu.s,  XCVI,  p.  725. 

Type-locality. — Gulf  of  Gascony,    896  meters.     French  steamship 
Travailleur. 

EUDIOCRINUS  GRANULATUS  BeU. 

1894.     Eudiocrinus  granulatus  Bell,  Proc.  Zool.  Soc,  1894,  j).  397,  pi.  xxiii  (first 
mentioned  p.  396). 

Type-locality.  —Macclesfield  Bank,  west  of  Luzon,  Philippine  Islands; 
34r-40  fathoms.     H.  M.  S.  Egeria. 
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EUDIOCRINUS  INDIVISUS   (Semper). 

1868.     (fphi(}crinux  indivisug  Semper,  Archiv  fi'ir  Naturgeach.,  Jahi^.  34,  Bd.  1, 
p.  68. 

Typt-btCiilitij. — Pandanon,  near  Bohol,  Philippine  Islands:  30  fath- 
oms.    Prof.  C.  Semper. 

EUDIOCRINUS  JAPONICUS  P.  H.  Carpenter. 

1882.     Eudiocrbvis  japonicus  P.  H.  Carpenter,  Jour.  Linn.  So<-.   (Zool. ),    XVI, 
p.  4^5;  detailed  description  on  p.  499. 

Type'locality, — 34"  7'  north  latitude,  138^  0'  east  longitude 
off  the  soiitli  coast  of  Nipon;  565  fathoms.     H.  M.  S.  ChaU*inijt't\ 

EUDIOCRINUS  SEMPERI  P.  H.  Carpenter. 

1882.     Eudiocrinus  sem}>eri  P.   11.  Carpenter,  Jour.   Linn.  Soc.  (Zool.),    XV J, 
p.  495;  detailed  description  p.  497. 

Type-local Uy. — 34"^  8'  south  latitude,  152-  0'  east  longitude,  near 
Sydney,  New  South  Wales;  1)50  fathoms  (figured  specimen).  11.  M.  S. 
Challenger, 

EUDIOCRINUS  TUBERCULATUS  A.  H.  Clark. 

Type'locality, —OS.  Uki  Shima,  Gulf  of  Tokyo:  161)  fathoms, 
U.  S.  S.  Albatnm. 

EUDIOCRINUS  VARIANS  P.  H.  Carpenter. 

1882.     Eudiocrinus  rarians  P.  H.  Carpenter,  Jour.  Linn.  Sck\  (Zool.)  XVI,  p. 
495;  detailed  description  p.  496;  first  mentioned  p.  494. 

Type-locality,— 16^  42'  north  latitude,  IIJ)-  22'  east  longitude,  off  the 
west  coast  of  Luzon,  Philippine  Islands,  1,050  fathoms.     H.  M,  S. 

Challenger, 
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NOTES  ON  THE  PORCUPINES  OF  THE  MALAY  PENINSULA 
AND  ARCHIPELAGO. 


By  Marcus  Ward  Lyon,  Jr., 

Assistant  Ouraior^  Division  Mammals^  U,  S.  National  Museum 


The  following  notes  are  of  a  preliminary  nature  only,  and  are 
\vritten  with  the  idea  of  bringing  together  in  one  place  a  consideration 
of  the  systematic  names  of  the  Malayan  porcupines  and  the  characters 
by  which  these  animals  are  arranged  into  natural  groups,  both  of 
Tvhich  considerations  are  at  present  scattered  through  various  publi- 
cations.    The  main  features  brought  out  in  this  paper  are  the  division 
of  the  Old  World  porcupines  into  two  subfamilies;  the  revival  of 
Cuvier's  name  Acanthion  as  a  genus  for  the  short-tailed  Malayan 
porcupines;  the  revival  of  Linnaeus's  name  Ilystrix  hrachyvra  as  the 
proper  specific  designation  of  the  short-tailed  porcupine  of  the  Malay 
Peninsula;  the  description  of  a  new  genus  and  species  of  short-tailed 
porcupine  collected  in  northern  Sumatra  b}"  Dr.  W.  L.  Abbott  in  1906; 
and  the  description  of  a  new  species  of  Atheruncs  from  Pulo  Terutau, 
off  the  west  coast  of  the  Malay  Peninsula.     The  presence  of  two  dis- 
tinct genera  of  long-tailed  porcupines  in  the  Malayan  region  caused 
considerable  confusion  in  the  use  of  names  by  the  older  writers,  but 
Jentink,^  in  1894,  clearly  pointed  out  the  true  status  of  these  groups. 
Seba  was  well  acquainted  with  three  of  the  four  genei-a  of  Old  World 
porcupines  that  have  been  recognized  up  to  the  present  time,  and  it 
was  largely  from  his  descriptions  and  plates  that  Linneeus  in  the  tenth 
edition  of  the  Systema  Naturae  based  three  names  of  the  Old  World 
porcupines,  which  at  that  time  were  regarded  as  so  many  distinct 
species  and  not  as  distinct  generic  types  as  they  have  since  been  con- 
sidered. 

It  is  to  regretted  that  more  examples  of  the  typical  genus  Ilystrix 
have  not  been  available  in  the  preparation  of  these  notes  for  deter- 
mining the  true  status  of  the  genus,  Ara?)t/iion^  which  has  usually  been 

aNotesLeyden  Mufleum,  XVI,  1894,  p.  205^„,edbyGoOgle 
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considered  synonymous  with  part  of  Ilystrix,  However,  the  material 
at  hand  shows  very  considerable  differences  between  Ilysirix  proper 
and  Aeanthwn^  which  will  be  pointed  out  further  on.  With  regard 
to  some  of  the  species  in  the  various  genera  of  Malayan  porcupines,  I 
have  not  seen  a  sufficient  number  of  specimens  to  determine  the  char- 
acters satisfactorily.  Where  several  forms  of  one  group,  each  form 
occupying  a  definite  and  isolated  geographic  area,  have  been  named  I 
have  made  use  of  the  names  bestowed  upon  them  even  if  their  specific 
characters  are  not  clear,  believing  this  plan  better  than  to  place  them 
under  one  specific  name,  for  material  is  as  lacking  to  show  tl^eir  iden- 
tity as  it  is  to  show  their  distinctness. 

The  list  of  works  to  which  reference  has  been  made  in  prepmring 
these  notes  will  be  found  under  the  synonymy  of  the  different  species* 
or  referred  to  in  footnotes.  The  specimens  on  which  these  notes  are 
based  are  listed  in  the  table  of  measurements,  page  593.  They  repre- 
sent forty  individuals  from  Malaya,  thirty -three. skins  with  skulls,  two 
odd  skulls,  and  five  skeletons.  All  but  three  of  these  specimens  werp 
collected  b^'  Dr.  W.  L.  Abbott,  and  have  been  presented  by  him  to 
the  U.  S.  National  Museum. 

KEY  TO  THE  GENERA   OP  MALAYAN   PORCUPINES. 

a  Tail  short,  less  than  one-fourth  length  of  head  and  body;  caudal  haiis  terminating 
mostly  in    hollow  oapeule-like    stmctures,   molars    rootless,   sacral  vertebrs 

four Sul)family  Hvstricin£,  p.  578 

6  Dorsal  profile  of  skull  arched,  nasals  extending  back  to  level  of  lachrymalst,  and 

contained  into  dorsal  outline  two  and  one-half  times AcwnHiiotij  p.  578 

hb  Dorsal  profile  of  skull  nearly  straight,  nasals  extending  back  to  level  of  anterior 
border  of  infraorbital  foramen,  contained  into  dorsal  outline  three  and  one- 
half  times ThecunUj  p.  582 

aa  Tail  long,  one-third  to  one-half  length  of  head  and  body,  terminating  in  a  toft  of 
modified  bristles,  molars  rooted,  sacral  vertebra;  three. 

Subfamily  ATHSRURn^iK,  p.  584 
c  Each  caudal  scale  subtended  by  three  hairs,  terminal  bristles  alternately 

expanded  and  contracted Atherurus^  p.  584 

cc  Each  caudal  sciile  subtended  by  a  single  hair,  terminal  bristles  of  uniform 
width  throughout 7Vic/jy*,  p.  588 

Tabular  vicio  of  the  principal  external  and  cranial  ckaraders  of  the  genera  of  Old  Warid 

porcupines. 


Characters. 


Tail  short,  lens  than  one-fourth  head  and  body x 

Tail  longer,  one-third  to  one-half  head  and  body 

Tail  longer,  one-lialf  head  and  body 


('audal  hairs  terminating  mostly  in  a  hollow,  open,  cap«ule-like  structure  four 
to  five  times  longer  than  wide 

Candal  liairs  terminating  mostly  in  a  hollow,  open  or  closed  capsule-like  strucC 
tore  t li ree  t i mes  longer  than  wide 

Caudal  hairs,  flattened  bristles  alternately  expanded  and  contracted 

Caudal  hairs,  flattened  bristles  of  uniform  width  throughout 


dg\t 


:i.li"x 
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tabular  view  of  the  principal  external  and  cranial  characters  of  the  genera  of  Old  World 

porcupineg — Ck)ntinued. 


Characters. 


A  mane  or  crest  of  long  bristles  on  nape  and  upper  back 

IN  ape  and  upper  back  matnly  covered  with  flattened,  grooved  spines 

Long  quills  (150  to  300  mm.), dark,  with  light  rings, on  lower  back x 

lx>ng  quills  (130  mm.),  dark,  with  light  base  and  apex  and  grooved  flattened  | 

spines  on  lower  back '  — 

Ko  quills  in  pelage,  all  grooved  flattened  spines,  a  few  long  stiff  bristles  on  i 

lower  back — 

\Vidlh  of  a  single  nasal  conUined  In  Its  length  less  than  three  times i  x 

'Width  of  a  single  nasal  contained  in  its  length  about  four  times .^ 


Kasals  extend  backward  on  upper  surface  of  skull  as  far  back  as  squamosal 
roots  of  z}'gomata,  contained  in  dorsal  outline  one  and  one-half  times 

Kasals  mainly  conflned  to  rostrum,  back  only  to  level  of  lachrymal,  contained 
into  dorsal  outline  two  and  one-half  times 

:NasHls  conflned  to  rostrum,  back  to  anterior  margin  of  infraorbital  foramen 
contained  into  dorsal  outline  three  and  one-half  times 


Malar  thin  but  relatively  very  broad,  without  groove  on  lateral  face x 

Malar  thick  but  relatively  narrow,  with  well-marked  groove  on  lateral  face I 

Inferior  bar  of  infraorbital  foramen  slender I  x 

Inferior  bar  of  infraorbital  foramen  heavy , 


Outer  bar  of  infraorbital  foramen  heavy I  x 

On ter  bar  of  infraorbital  foramen  slender , 


Zygomatic  process  of  maxilla  forming  only  a  very  slight  support  for  malar '  x 

Zygomatic  process  of  maxilla  forming  a  well-marked  backward  support  for 
malar 


No  i nterorbitttl  constriction i  x      x 

Interorbital  constriction  slightly  indicated ' . 

Evident,  but  slight  interorbital  constriction ■ . 

Wei  l-marked  interorbital  constriction I . 


A  depression  on  top  of  skull  at  meeting  of  sagittal  and  coronal  sutures  at  a  level  I 
posterior  to  squamosal  roots  of  zygomata x 

No  depression  on  top  of  skull  at  meeting  of  sagittal  and  coronal  sutures  which  , 
meet  on  line  with  squamosal  roots  of  zygomata | . . . 

Superr>-po8terior  lateral  aspect  of  maxilla  angular.. I  x 

Supero-posterior  lateral  aspect  of  maxilla  ro\inded 1. . . 


Basi-occipi to-sphenoid  scarcely  narrowed  between  pterygoids. 
Basi-occipito-sphenoid  much  narrowed  between  pterygoids 


Well-marked  fossa  on  outside  of  mandible  just  beneath  condylo-coronoid  notch . : 

No  well-marked  fossa  on  outside  of  mandible  just  beneath  condylo-coronoid  I 
notch x 

Number  of  dorsal  vertebrae 

Number  of  lumbar  vertebraea 

Numberof  sacral  vertebrae  a 

Number  of  caudal  vertebrae  a 


Neural  spine  of  axis  large  and  much  compres^d  laterally. 
Neural  spine  of  axis  much  smaller,  tri-prismatic  in  form  . . 


Seventh  ceivical  with  a  neural  spine  2  toS  times  the  length  of  the  spine  of  the 

sixth 

Seventh  cervical  with  a  neural  spine  no  longer  than  that  of  sixth , 

Number  of  sternal  segments , 

Molars  rootless,  hypsidont 

Molars  rooted,  brachydont 


I 


X    

I 

X        X    I      X 

7       6  I      7 
X  I ;. 


« Apparently  there  is  some  variation  in  the  number  of  vertebrse,  especially  lumbar,  sacral,  and 
caudal.    See  Cederblom,  Zool.  Jahrb.,  XI,  1897-98,  p.  499. 
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Subfamily  HYSTKICIN-^^C. 

The  subfamily  Hystricinee  is  characterized  among  the  Hystricidae 
by  having  a  short  external  tail,  without  a  well-marked  hairless  sc^ly 
portion  between  its  base  and  apex,  in  having  the  terminal  hairs  of  the 
tail  modified  into  hollow  capsule-like  structures,  mostly  open  at  the 
ends,  in  the  possession  of  well-developed  quills  on  the  back,  in  having* 
four  sacral  vertebra?,  and  rootless,  hypsidont  molars.  It  contains 
three  genera:  Hystrix  (not  considered  in  these  notes,  because  not 
found  in  the  Malayan  subregion),  Acanthhj\^  page  578,  and  Thecuru»^ 
page  582. 

ACANTHION    F.  Cuvier. 

1822.  Acanihiotx  F.  Cuvier,  Mem.  Mus.  Hist.  Nat.  Paris,  IX,  1822,  p.  413,  pi.  xx 
bis,  figs.  3,  4. 

Type. — Acanthio7i  javanicurriy  from  Java. 

Specie* — Acantliioii  hrachyuruht  (Linnrous),  Malay  Peninsula;  A. 
longicauduvi  (Marsden),  Sumatra;  A,  javanicum  F.  Cuvier,  Java; 
A,  crassupinis  (Gunther),  Borneo. 

Diagnostic  characters, — Externally  similar  to  Hystri^^  but  without 
a  crest  or  mane  and  quills  not  so  long.  Cranially  it  differs  in  having 
much  smaller  nasals,  extending  back  only  as  far  as  on  a  level  with  the 
lachrymal  bones,  and  contained  into  the  dorsal  outline  two  and  one- 
half  times,  instead  of  extending  as  far  back  as  the  squamosal  root^  of 
the  zygomata  and  contained  into  the  dorsal  outline  one  and  one-half 
times,  as  in  Ilystrix.  No  depression  on  upper  surface  of  skull  at  the 
union  of  sagittal  and  coronal  sutures.     Molars  rootless. 

External  clmracters. — Size  large;  head  and  body  about  600  to  700 
mm. ;  tail  short,  about  one-fifth  length  of  head  and  body.     Upper  sur- 
face of  head  clothed  with  stiff,  rounded,  bristly  hairs,  those  on  the 
nape  considerably  elongated,  but  not  forming  the  well-defined  mane 
or  crcvst  found  in  Ilystrix,     Upper  half  of  back  and  shoulders  covered 
with  flattened  spines,  usually  each  with  dorsal  and  sometimes  ventral 
grooves.     About  the  middle  of  the  back  these  spines  replaced  by  large 
heavy  quills,  light  in  color,  with  a  single  dark  band  near  the  middle 
or  toward  the  basal  side  of  the  middle.     The  quills  vary  in  length 
from  50  to  250  mm.,  and  are  longest  toward  the  middle  of  the  back, 
becoming  quite  short  near  the  rump,  where,  however,  they  are  still 
quills  and  bear  no  resemblance  to  the  flattened  spines  found  on  the 
upper  half  of  the  back.     On  the  base  of  the  tail  the  quills  become 
longer  again.     The  distal  portion  of  the  tail  is  clothed  with  peculiar 
hairs.     (Plate  LVIl,  fig.  1.)    The  basal  portion  of  each  (10  to  15  mm.) 
is  quite  hair-like,  but  it  abruptl}'^  expands  out  into  a  hollow  cylinder, 
like  an  elongated  capsule,  about  5  mm.  wide  and  about  four  to  five 
times  as  long.     Nearly  always  the  ends  of  these  capsule-like  hairs  are 
open,  but  rarely  the  sides  of  the  capsule  are  prolonged  to  meet  in  a 
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pointed  apex.  The  sides  of  liead,  tlie  under  parts,  and  the  legs  are  in 
general  covered  with  soft  flattened  spines  similar  to  those  in  the  upper 
back,  but  shorter  and  not  so  stiff. 

Skeleton. — The  main  feati^res  of  the  skull  of  the  genus  Acanthion 
have  previously  been  pointed  out.  The  relative  size  and  shape  of  the 
skull  and  of  its  various  parts  are  clearly  shown  in  fig.  5,  Plates  LIV,  LV, 
and  LVI,  so  that  no  detailed  description  is  necessary  here.  The  verte- 
bral formula  is  Cv.  7,  D.  14,  L.  5,  S.  4,  Cd.  about  15.  The  axis  bears 
a  lai-ge  rectangular  neural  spine,  projecting  backward  as  a  thin  plate 
of  bone,  laterally  compressed.  (Plate  LVIl,  fig.  11.)  The  seventh  cer- 
vical beai"s  a  long  pointed  neural  spine,  about  three  times  the  length  of 
the  neural  spine  in  front  of  it,  and  about  half  the  size  of  the  first 
dorsal  spine.  The  lumbar  vertebrae  have  large  rectangular  lateral 
processes,  directed  forward.  (Plate  LVII,  fig.  12.)  The  first  and  half 
of  the  second  sacral  vertebrae  serve  for  the  attachment  of  the  ilia.  The 
presternum  is  relatively  long,  and  its  expanded  part  relatively  narrow. 
The  limb  bones  are  relatively  short  and  heavy,  the  scapulae  wide. 

ACANTHION  BRACHYURUM  (Linnaeus). 

1758.  [Hystrix]  brachyura  Linn^us,  Systema  Naturae,  1, 10th  ed.,  p.  67.  Based 
on  Seba,  Rerum  Nat.  Thesaur.,  I,  p.  81,  pi.  lii,  fig.  1,  from  Java,  Sumatra, 
and  from  Malacca.  In  view  of  Seba's  name  Hystrix  mcdaccensis  and  his 
especial  reference  to  its  locality  as  Malacca,  that  country  may  properly  be 
considered  the  type-locality. 

1866.  Acanlhochcenis  grotei  Gray,  Proc.  Zool.  Soc.  London,  1866,  p.  310,  pi.  xxxi. 
Type-locality:  Malacca.     (See  Proc.  Zool.  Soc.  London,  1866,  p.  417.) 

1871.  Hystrix  longicauda,  Sclater,  Proc.  Zool.  Soc.  London,  1871,  p.  234. 

1900.  Hystrix  longicauduy  Flower,  Proc.  Zool.  Soc.  London,  1900,  p.  364. 

1903.  Hystrix  grotei  J  Bonhote,  Fasc.  Malay.  Zool.,  I,  July,  1903,  p.  39,  pi.  m. 

Distrihution, — Malay  Peninsula. 

Diagnostic  characters. — Apparently  the  largest  of  the  Malayan 
species.     Greatest  length  of  skull,  135  to  150  mm. 

Color. — Upper  half  of  back,  top  of  head,  underparts,  and  legs  and 
feet,  an  indefinite  blackish  brown  or  brownish  black;  a  dirty  white  or 
dirty  buff  patch  on  throat,  partly  extended  upward  and  backward 
along  the  side  of  neck.  This  is  followed  by  a  blackish  brown  collar 
and  this  in  turn  by  a  lighter  collar,  but  this  latter  is  not  always  well 
marked.  The  quills  are  dirty  white  or  dirty  buff  in  color,  each  Tvith 
a  band  of  blackish  brown  20  to  30  mm.  wide  at  or  below  the  middle. 

Skull. — The  only  peculiarity  of  the  skull  of  this  species  apparently 
is  its  large  size,  total  length  of  an  old  adult  being  150  mm.  and  of  a 
young  adult  about  140  mm. 

Measurements. — See  table,  page  593. 

Specimens  examined. — One  old  female  from  Champang,  Tenasserim; 
two  adults  and  two  young  from  Trong,  Lower  Siam.  gtizedbyCjOOglC 
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ACANTHION  LONGICAUDUM  (Marsdcn). 

1810.  Hystrix    longicauda  Marsdbn,  History  of  Sumatra,  3d  ed.,  1811,  p.   118, 

name  only,  without  description,  and  pi.  xii;  n.  l.  with  legend:  ''The  T  jmdak, 

Hystrix  longicauda.      Published  by  W.   Marsden  1810."      Type-locality: 

Sumatra. 
1871.  Hystrix  muUeri  Marshall,  Proc.  Zool.  Soc.  London,  1871,  p.  235,  footnote. 

Type-locality:   ''Padang-bessie  (SamatTa)."    See  Jentink,   notes    Leyden 

Museum,  I,  1879,  p.  91. 
1879.  Hystrix  mvMeri  Jentink,  Notes  Leyden  Museum,  I,  1879,  p.  89. 
1888.  Acanihion  miUleri,  Jentink,  Cat.  Syst.  Mammif^res,  Mus.  Hist  Nat.  Pays- 

bas,  XII,  p.  104. 
1905.  Hystrix  lonfficauda,   Willink,   Natuurkundig  Tijdschrift  Nederlandach- 

Indie,  LXV,  p.  265. 
1905.  Hysirix  longicauda,  Schneider,  Zool.  Jahrb.,  Syst.  Geogr.  Biol.,  XXUI,  pu 

113. 

IHstrihution. — Sumatra. 

Diagnostic  characters. — Similar  to  Aca/nthion  hrachy^irurriy  but 
apparently  slightly  smaller;  with  less  conspicuous  throat  collars. 

Color. — As  in  A.  hrachyurum^  but  in  the  single  available  specimen 
the  light  throat  collar  very  poorly  defined  and  the  sides  of  body 
are  lighter  in  color,  owing  to  the  spines  having  lighter  bases  than  in 
A.  hrachyui*um. 

Skull, — Evidently  smaller  than  that  of  J.,  hra^ihyurum.  Jentink* 
gives  the  total  length  of  the  skull  of  an  old  male  as  135  mm.  The 
skull  of  a  young  male  in  the  U.  S.  National  Museum  measures  103  mm. 
total  length,  against  110  mm.  total  length  in  a  skull  of  the  same  a^e,  as 
judged  by  the  teeth,  from  the  Malay  Peninsula. 

Measurements. — See  table,  page  593. 

Spechnens  examined. — One,  a  young  male,  from  Aru  Bay,  Sumatra. 

Bemarlcs.— 3 ^niin^s.^  records  Acanthionmu/ZerisjidAcanthionjaf^a' 
nicum  from  Sumati'a,  Tanjong  Morawa.  No  description  of  them  is 
given,  but  it  is  to  be  supposed  that  they  differ,  as  pointed  out  by 
Jentink^  in  1879,  mainly  in  size — in  which  case  there  are  two  distinct 
forms  of  Acanthion  in  Sumatra.  That  Jentink  did, not  have  a  speci- 
men of  Thecuras^  is  evident  from  the  fact  that  the  smaller  of  his 
species,  A.  javanicu7/i^  has  a  skull  length  of  118  mm.,  while  the  skull 
length  of  Thecitrus  is  scarcely  more  than  100  mm. 

ACANTHION  JAVANICUM  F.  Cuvier. 

1822.  Alcardhicm]  javanicum  F.  Cuvier,  Mem.  Mas.  Hist.  Nat.  Faiia,  IX,  1822, 

p.  431,  pi.  XX  bis,  figs.  3,  4.    Type-locality:  Java. 
1836.  Hystrix  torquata  van  der  Hoeven  and  de  Vriese,  Tijdscrift  Natuur.  Gee- 

chied.  en  Physiol.,  Ill,  1836,  p.  110. 
1844.  H[yslrix^   brevispinosa  Wagner,  Supplementband  Schrebere  Saugthiere, 

IV,  p.  20. 

«  Notes  Leyden  Museum,  I,  1879,  p.  giiV^^Ogle 
ft  Idem,  XI,  1889,  p.  28. 
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1839-64.  Jllystrijc']  jamnicunij  Blainville,  Oeteog.  Mamm.,  IV,  pi.  ii. 

1848.  Hystrix  javanica,  Waterhouse,  Nat.  Hist.  Mamm.,  II,  p.  465,  pi.  xx, 
fig.  4. 

1854.  Aranthion  javanicunij  Gervais,  Hist,  Nat.  Mamm.,  p.  332. 

1866.  AcarUhianjavanicum,  Gray,  Proc.  Zool.  Soc.  London,  1866,  p.  310. 

1871.  Hystrix  javanica,  Marshall,  Proc.  Zool.  Soc.  London,  1871,  p.  235,  foot- 
note. 

1879.  Illystrix^  javanica^  Jentink,  Notes  Leyden  Museum,  I,  1879,  pp.  87,  88. 

1888.  Acanthion  javanicum,  Jentink,  Cat.  Syst.  Mammifc^res  Mus.  Hist.  Nat. 
Pays-bas,  XII,  p.  103. 

1905.  Hystrix  javanicay  Willink,  Natuurkundig  Nederlondsch-Indie,  LXV.  p. 
266. 

Distribution,  — Java. 

Reraarhi. — I  have  seen  no  specimens  of  this  species.  There  is  a 
skeleton  of  an  old  individual  in  the  National  Museum,  labeled  ''^Ilys- 
tTixjavanica;  Java."  It  was  purchased  from  a  dealer  several  years 
ago,  and  probably  labeled  ''Java"  because  it  had  been  identified  as 
Systrix  javanica.  The  total  len^h  of  the  skull  measures  135  mm. 
It  is  distinctly  smaller  than  skulls  of  like  age  from  the  Malay  Penin- 
sula, but  at  the  same  time  much  larger  than  the  118  mm.  given  by 
Jentink «  as  the  total  length  of  a  Javan  Acanthi(m  skull. 

ACANTHION  CRASSISPINIS  (Giinther). 

1876.  Hystrix  crassispinis  GOnther,  Proc.  Zool.  Soc.  London,  1876,  p.  736,  fig.  1, 

p.  737;  fig.  la,  p.  738;  pi.  lxx. 
1893.  Hystrix  crassispinis^  Hose,  Mammals  of  Borneo,  p.  60. 
1905.  Hystrix  crassispinis^  Willink,    Natunrkundig  Tijdschrift  Nederlandsch ; 

Indie,  LXV,  p.  266. 

Distribution,  — Borneo. 

Diagnostic  characters, — Size  small;  skull,  total  length  110  mm. 
Spines  thick,  equal  twice  the  diameter  of  an  incisor,  longitudinatly 
grooved  on  their  upper  surfaces. 

Remarks, — I  have  seen  no  specimens  of  this  species,  but  Giinther's 
original  description  shows  that  it  is  a  well-marked  form.  His  plate 
would  indicate  that  it  is  a  lighter  (browner)  colored  animal  than  either 
Acanthion  brachyuruin  or  longicaudum.  His  measurements  show  it 
to  be  a  smaller  animal  than  A,  javanicum. 

In  MaininaU  of  Borneo^  Hose  records  Hystrix  7/?iiZZm  Jentink,  also 
from  Borneo,  saying:  "This  porcupine  is  like  Hystrix  crassispinis,, 
but  distinguished  from  it  by  its  black  belly  and  somewhat  different 
caudal  quills.  The  skull  also  differs,  but  the  size  of  the  animals  are 
much  the  same."  In  all  probability  A,  crassispinis  has  a  dark  belly, 
although  there  is  nothing  in  the  original  description  to  show  that  the 
belly  is  light  or  dark.  It  is  thus  impossible  to  say  how  Hose's  second 
species  of  short- tailed  porcupines  from  Borneo  differs  from  Aca7ithion 


a  Notes  Leyden  Museum,  I,  1879,  p  91.  Z^Page  60. 
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crasdspink.  It  is  possible  that  two  or  more  species  of  the  ^nus 
Acanthion  are  found  on  Borneo;  but  at  present  there  is  nothing  vn  the 
literature  to  show  this  fact  satisfactorily  or  to  indicate  what  their 
characters  are. 

THECURUS,  new  genus. 

Fawily. — HystricidsB,  subfamily  Hystricina?. 

Type. — Thecurus  sumatrse^  new  species.     (Description  on  page  583.) 

SpecicH. — The  type  species  is  the  only  known  one  in  the  genus  so  far 
as  knowi>. 

Diagnostic  characters. — Externally  like  a  small  Acanthion.,  but  cap- 
sule-like ends  of  caudal  hairs,  smaller  and  relatively  shorter,  often 
closed  at  the  ends  (Plate  LVII,  fig.  2),  quills  smaller,  and  replaced  on 
lower  rump  by  grooved  spines  similar  to  those  on  upper  back.  Crani- 
ally  very  similar  to  the  genus  Atlierurus^  but  brain-case  relatively 
wider,  rostrum  narrower,  and  no  well-marked  fossa  on  outer  side  of 
mandible  just  beneath  condylo-coronoid  notch;  molars  rootless. 

External  characters. — About  half  the  size  of  Acanthion^  to  which  it 
has  a  striking  resemblance,  but  it  has  no  bristly  hairs  on  the  head  or 
neck,  but  merely  soft,  flattened  spines.  The  flattened  spines  extend 
farther  down  the  back  than  they  do  in  Acanthimi  and  are  more  con- 
spicuously grooved,  and  they  are  also  found  on  the  lower  back  and 
rump  instead  of  the  short  quills  of  Acanthion.  The  large  heavy 
quills  occupy  about  the  third  fourth  of  the  back.  They  are  much  less 
numerous  and  shorter  than  those  of  Acanthion^  the  largest  not  exceed- 
ing 150  mm.  These  quills  are  dark  in  color,  with  a  light  base  and 
apex.  A  very  few  long  stiff  bristles  are  interspersed  among  the  quills. 
Some  short  quills  are  found  on  the  base  of  the  tail,  while  the  terminal 
poition  of  that  organ  is  covered  with  peculiar  modified  hairs,  but  the 
capsules  are  relatively  much  shorter  and  a  great  many  more  of  them 
are  closed  at  the  apex — drawn  out  to  a  point.  (Plate  LVII,  fig.  2.) 
The  sides  of  the  head,  the  underparts,  and  the  legs,  are  in  general 
clothed  with  rather  soft,  flattened,  grooved  spines. 

Skeleton. — The  main  features  of  the  skull  of  the  genus  Thecurus 
have  previously  been  pointed  out.  The  relative  size  and  shape  of  the 
skull  and  its  various  parts  are  clearly  shown  in  fig.  1,  Plates  LIV,  LV, 
and  LV^l,  so  that  no  detailed  description  is  here  necessary.  The  verte- 
bral formula  is:  Cv.  7,  D.  14,  L.  5,  S.  4,  Cd.  17.  Although  the  skele- 
ton of  Thecurus  as  a  whole,  aside  from  the  skull,  is  in  general  strikingly 
like  that  of  Aca7ithion,  yet  in  one  or  two  points  it  is  quite  different. 
Instead  of  having  a  large,  laterally  compressed  neural  spine  on  the 
axis,  that  vertebra  bears  a  relatively  short,  tri-prismatic  spine,  not  com- 
pressed laterally  any  more  than  it  is  a ntero- posteriorly.  (Plate  LVII, 
fig.  9.)  The  seventh  cervical  vertebra  in  Thecurus  has  no  long  neural 
spine.     The  long  neural  spine  on  the  seventh  cervical  seen  in  Acan- 
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tliion  has  been  shifted  backward  in  Theawrus  and  is  found  on  the  first 
dorsal  vertebra;  the  very  long  neural  spine  on  the  first  dorsal  of 
^cantkion  occurs  on  the  second  dorsal  in  Thecurus.  The  lumbar 
vertebrae  (Plate  LVII,  fig.  10)  in  Thecurvs  have  large  rectangular  lateral 
processes,  directed  anteriorly  much  as  in  Acanthion^  but  the  processes 
are  rather  more  slender.  The  first  and  one-half  of  the  second  sacral 
vertebrsB  serve  for  the  attachment  of  the  ilia.  The  presternum  is 
relatively  shorter  in  Thecums  than  in  Acanthion  and  the  expanded 
part  is  relatively  wider.  The  limb  bones  are  relatively  short  and 
heavy,  proportioned  as  they  are  in  Acanthion^  but  the  anteriorly  pro- 
jecting ''knee"  at  about  the  middle  of  the  tibia  is  more  pronounced. 
The  scapula  is  somewhat  wider,  in  proportion  to  size,  in  Tliecurus 
than  in  Acanthimi.  It  is  almost  identical  in  size  and  shape  to  the 
scapula  of  At/iei^urus. 

THECURUS  SUMATRA,  new  species. 

» 

Type.—Skm  and  skull  of  adult  male,  Cat.  No.  143432,  U.S.N.M., 
collected  at  Aru  Bay,  east  coast  of  Sumatra,  January  17,  1906,  b}^  Dr. 
W.  L.  Abbott.     Original  No.  4637. 

Diatrihution, — Known  only  from  the  vicinity  of  Aru  Bay,  Sumatra. 

Diagnostic  chardcters. — The  same  as  given  for  the  genus  above. 

Color, — General  color  on  top  of  head  and  anterior  half  of  back, 
much  like  a  dark  drab  of  Ridgway,  specked,  especially  on  top  of  neck 
and  toward  the  sides  with  the  dirty  white  tips  of  the  spines.  Sides  of 
head  and  neck  and  underparts  drab,  conspicuously  specked  with  the 
dirty  white  tips  of  the  spines.  Under  side  of  neck  dirty  white  or 
cream-buff,  crossed  by  a  drab  collar  26  to  30  mm.  wide.  The  feet  and 
legs  are  darkened  almost  to  ILidgway's  seal  brown.  The  quills  are 
blai'kish,  with  dirty  whitish  tips  of  20  to  25  mm.  Spines  on  the  lower 
back  blackish  with  short  (about  5  mm.)  light-colored  tips. 

Skull  and  teeth. — ^The  characters  of  the  skull  have  already  been 
described.  The  skulls  as  a  whole  show  a  great  deal  of  individual 
variation  in  respect  to  size,  comparative  width  of  skull,  and  length  of 
nasals.  (See  table  of  measurements,  p.  593.)  The  teeth  show  equal 
variation  in  size,  No.  143434  having  the  length  of  upper  toothrow 
19.5  mm.  and  No.  143435,  with  teeth  worn  to  the  same  extent,  17.2 
mm.  Wear  produces  very  striking  effects  on  the  teeth;  reentrant 
angles  seen  in  the  young  and  in  the  young  adults  are  entirely  lost  in 
old  individuals,  and  judging  by  the  teeth  alone  one  might  easily  con- 
sider >oung  and  aged  adults  to  belong  to  different  genera. 

Measurenients. — External  measurements.  (See  table,  p.  593.)  Cra- 
nial measurements  of  the  type:  Basal  length,  92.3  mm. ;  basilar  length, 
85;  condylo-basal  length,  99.4;  greatest  length,  108;  upper  length, 
103.7;  palatal  length,  51.3;  z3"gomatic  breadth,  56;  distance  between 
outer  margins  of  external  auditory  meatus,  42.8;  interorbital  constric- 
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tion,  31.8;  greatest  length  of  nasal,  29.6;  width  of  both  nasaU 
together,  15;  maxillary  toothrow  (alveoli),  19.3;  mandibular  toothrow 
(alveoli),  19.5. 

Specimens  examined. — Nine  skins  with  skulls,  one  odd  skull,  and  one 
skeleton,  all  from  Aru  Bay,  east  coast  of  Sumatra. 

Remarks, — Thecurus  sumattd&  is  a  very  distinct  form  of  porcupine 
and  apparently  bears  little  resemblance  to  other  described  genera  or 
species.  Externally  it  closely  resembles  a  small  Acanthion^  while 
cranially  it  has  so  many  points  in  common  with  Atherurus  that  there 
are  almost  no  chai-acters,  aside  from  rootless  molars,  by  which  the 
two  may  be  generically  separated.  In  many  respects  it  is  an  inter- 
mediate link  between  Acanthion  and  Atherurus, 

In  1879^  Doctor  Giinther  described  a  small  porcupine  from  the 
island  of  Paragua,  Philippine  Islands,  under  the  name  of  Ilyntrix 
pumila.  1  have  seen  no  specimens  of  this  species  nor  any  figures  of 
it,  but  the  original  description  and  the  detailed  measurements  given 
lead  me  to  believe  that  llysimjx  jnimila  is  closely  related  to  Thecurus 
sumairee  and  may  possibly  be  a  second  species  of  that  genus.  What- 
ever the  relationship.  Doctor  Gunther's  measurements  indicate  that 
Hystrix  pumila  is  a  distinctly  smaller  animal  than  Thecurus  ^umatrae. 

The  subfamily  Atherurina^  is  distinguished  among  the  Hytricidse  in 
the  possession  of  a  rather  long  external  tail,  with  a  well-marked  scaly 
portion  between  its  base  and  apex,  which  is  terminated  b}'^  a  long  tuft 
of  modified  hairs  or  bristles;  in  not  having  well-developed  quills  on 
the  back,  but  merely  stiff  grooved  spines;  in  having  three  sacral 
vertebrse  and  rooted,  brachydont  molars.  It  contains  two  genera: 
Atherurus^  pSLge  584,  and  Trichi/s^  P&g^  588. 

ATHERURUS  F.  Cuvier. 

1829.  Atherurus  F.  Cuvier,  Diet.  Soi.  Nat.,  LIX,  p.  483. 
Ti/pe, — Ilystrix  macroura  Linnajus,  from  Malacca.^ 
Species, — (In  Malayan  region)  Atherurus  macraurus  (Linnseus),  from 
Malacca;   A.  zygomaticus  Miller,  from  Pulo  Aor;   and  A.  terutaus^ 
new  (page  587)  Pulo  Terutau. 

Diagnostic  characters. — A  small  sized  porcupine,  without  quills, 
with  a  large  scaly  tail,  each  scale  subtended  by  three  hairs,  and 
terminated  by  a  tuft  of  bristles,  mostly  flattened  and  alternately  con- 
tracted and  expanded  one  to  five  times.     (Plate  LVII,  fig.  3.)     Skull 

a  Ann.  Mag.  Nat.  Hist.,  IV,  1879,  p.  106. 

&  See  Jentink,  Notes  Leyden  Museum,  XVI,  1894,  p.  207,  Lyon,  Proc.  Biol.  Sec. 
Washington,  XIX,  December  31,  1906,  p.  199,  and  Thomas,  Proc.  Biol.  Soc,  Wash- 
ington, XX,  p.  66,  June  12,  1907.  °9'^'^^^  by  V^OOgie 
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in  many  respects  like  that  of  Theciirus^  but  relatively  narrower  and 
with  less  abrupt  rostrum,  and  with  a  well  marked  fossa  on  side  of 
mandible  beneath  the  condylo-coronoid  notch  and  with  rooted  molars. 
Diflfers  from  the  skull  of  Trichys  in  the  absence  of  postorbital  pro- 
cesses, and  in  having  distinctly  heavier  malars. 

External  cJiardcters. — Size  small,  a  little  less  that  of  Thecwnis^  tail 
long,  about  one  third  head  and  body.  Entire  upper  parts  and  sides 
of  bod}^  and  base  of  tail  covered  with  heavy,  somewhat  flattened 
spines,  with  a  large  groove  on  their  dorsal  aspect,  and  a  shallow 
groove  on  their  underside  at  the  base.  The  spines  are  longest  on  the 
lower  back,  rump,  and  base  of  tail  where  the}^  are  about  75  mm.  long. 
No  quills  proper  are  found  on  this  porcupine,  but  interspersed  among 
the  flattened,  grooved  spines  on  the  lower  back  are  a  few  rounded 
stiff  bristles,  somewhat  quill-like  at  the  base,  having  a  length  of  100 
to  125  mm.  The  head,  underparts,  and  the  legs,  are  clothed  with  soft, 
flat  spines.  The  basal  fourth  of  the  tail  is  covered  with  spines,  like 
those  of  the  lower  back;  the  middle  two-fourths  are  covered  with 
scales,  each  of  which  is  subtended  by  three  short  hairs,  a  median  stiff, 
long  one,  with  a  shorter  finer  one  on  either  side;  the  terminal  fourth 
of  the  tail  is  mainly  covered  with  ])eculiar  flattened  hollow  hairs  and 
some  ordinary  bristles.  Each  of  these  peculiar  hairs  begins  with  a 
hair-like  base,  but  soon  expands  into  a  small,  narrow,  hollow,  flat- 
tened capsule,  followed  by  a  short  hair-like  space  and  then  another 
flat,  hollow  capsule,  some  hairs  having  as  many  as  five  such  expansions. 
These  hairs  always  terminate  in  an  expansion  with  a  long  drawn-out 
apex.     (Plate  LVII,  fig.  3.) 

Skeleton. — The  main  features  of  the  skull  of  the  genus  Atherurm 
have  previously  been  pointed  out.  The  relative  size  and  shape  of  the 
skull  and  of  its  various  parts  are  clearly  shown  in  fig.  2,  Plates  LIV, 
LV,  and  LVI,  so  that  no  detailed  description  is  here  necessary.  The 
vertebraT  formula  is  Cv.  7,  D.  14,  L.  6,  S.  3,  Cd.  24.  The  axis  bears 
a  large  neural  spine  flattened  from  side  to  side,  similar  to  that  found  in 
Acanthioji^  but  subtriangular  in  outline  and  directed  backward  at  a 
sharper  angle.  (Plate  LVII,  fig.  7.)  The  seventh  cervical  has  a  short 
neural  spine,  like  that  of  the  sixth,  and  the  long  spine  of  the  seventh 
seen  in  Aca7ithio7i  has  been  shifted  ba<^kward  to  the  first  dorsal,  as 
in  Thecurus.  The  lumlmr  vertebrae  have  i-ather  narrow  lateral  pro- 
cesses, directed  forward  at  a  more  acute  angle  than  they  are  in  the  two 
preceding  genera,  and  the  ends  of  the  processes  are  somewhat  enlarged. 
(Plate  LVII,  fig.  8.)  Only  three  vertebrae  compose  the  sacrum  in 
Atherunis^  and  the  first  alone  serves  for  the  attachment  of  the  ilia. 
The  presteroum  is  relatively  short,  and  its  expanded  portion  rela- 
tively narrow.  The  humerus  is  relatively  more  slender  in  AtheruvuH 
than  it  is  in  Acantlium  or  Thecurus;  the  deltoid  ri^g§edi§  (k^s  promi- 
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nent,  and  the  olecranon  process  of  the  ulna  is  shorter.  The  femur, 
tibia,  and  fibula  are  proportioned  about  as  they  are  in  the  two  preced- 
ing genera,  but  the  metatarsals  and  phalanges  are  relatively  longer. 
The  scapula  of  Atherurvs  is  broad. 

ATHERURUS  MACROURUS  (Linnaeus). 

1768.  [Hystrix]  macrmira  LiNNiEus,  Systema  Naturse,  10th  ed.,  I^jpu  57.     Based 

on  Seba,  Reruni  Nat.  Thesaur,  I,  p.  84,  pi.  lii,  fig.  1.    Locality  not  known, 

other  than  Kast  Indies. o 
1801.  Hfjslrix  macroura,  Shaw,  Gen.  Zool.,  II,  Pt  1,  p.  9,  pi.  cxxiv. 
1830.  Atherura  fasdculataf  Bennett,  Gardens  and  Menagerie  Zool.  Soc.  London, 

pp.*175-178. 
1839-64.  H[ygtrijc]  fasciculata,  Blainville,  Osteog.  Mamm.,  IV,  pi.  ii. 
1844.  Hlyatrix'i  fasdcukUay    Wagner,   Supplementband  Schrebers  Saugthiere, 

IV,  p.  23. 
1844.  Ilystrix  macroura,  Wagner,  Supplementband  Schrebers  Saugthiere,  IV, 

pi.  CLXX. 

1848.  Atherura  macroura^  Waterhouse,  Nat.  Hist.  Mamm.,  II,  p.  472. 

1864.  Atlierunis fasciculatusy  Gebvais,  Hist.  Nat.  Mamm.,  p.  333. 

1876.  A[therurd]  macroura,  Gt^NTHER,  Proc.  Zool.  Soc.  London,  1876,  p.  742, 

fig.  3. 
1879.  //  [ystrix]  macroura,  Jentink,  Notes,  Leyden  Museum,  I,  1879,  p.  87. 
1891.  AUienira  viaxrura,  Blanford,  Fauna  British  India,  Mamm.,  p.  446. 
1894.  [Atherura']  macroura,  Jentink,  Notes,  Leyden  Museum,  XVI,  1894,  p.  207. 
1905.  Atherura   macroura,    Willink,    Natuurkundig  Tijdschrift  Nederlandsch 

Indie,  LXV,  p.  267. 

Distribution, — Malay  Peninsula,  Burma,  and  perhaps  various 
Malayan  Islands. 

Color. — General  effect  of  top  of  head,  upper  back^  and  of  feet, 
Ridgway's  drab,  rather  dark.  The  heavier  spines  are  a  blackish 
brown.  On  the  sides,  thighs,  and  underparts  the  spines  have  dull, 
dirty  whitish  bases  and  subterniinal  apical  bands,  with  a  drab  or  drab- 
gray  band  between  them,  and  a  very  slight  drab-gray  ap^x.  The 
chin  and  upper  throat  are  particularly  light,  as  well  as  an  ill-defined 
band  across  the  chest.  The  light  color  of  the  bases  and  of  the  subter- 
minal  rings  of  the  spines  show  to  a  marked  extent  on  the  sides  and 
undei-parts.  The  tuft  of  bristles  at  end  of  tail  vary  from  dirty  whit- 
ish to  a  dirty  cream  buff. 

MeoHarenients, — See  table,  page  593. 

Specimens  examined. — Four,  from  Trong,  Lower  Siam. 

oSeba's  figure  shows  an  animal  much  less  spiny  than  any  Malayan  specimemi  I 
have  seen.  The  description  of  the  tail  does  not  agree  with  specimens  of  this  genus 
in  the  U.  S.  National  Museum.  Seba  likens  the  swelling  on  the  caudal  bristles  to 
grains  of  rice  inclosed  in  an  enveloije.  In  the  specimen  at  hand  each  bristle,  while 
hollow,  is  flat  and  alternately  widened  and  contracted  laterally  in  one  plane  only, 
and  the  expansions  are  much  longer  than  are  the  enlargements  shown  in  8eba*s 
figure.  It  is  barely  jxxssible  that  the  animal  usually  designated  as  AQierurkUi 
viacrourw<  (Linna?us)  is  really  an  undescribed  species.  At  least  it  would  so  appear 
if  Seba' 8  account  is  at  all  accurate. 
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ATHERURUS  ZYGOMATICUS  MUler. 

1903.  Atherura  zygomcUica  Miller,  Smithsonian  Miscell.  Coll.,  XLV,  November 
6,  1903,  p.  42,  pi.  II,  fig.  4.     Type-locality:  Pulo  Aor,  off  coast  of  Johore. 

Distrihitifm. — Known  only  from  Pulo  Aor,  off  coast  of  Johore. 

Type.-Mu\t  female,  skin  and  skull,  Cat.  No.  112429,  U.S.N.M., 
collected  on  Pulo  Aor,  off  coast  of  Johore,  June  6, 1901,  by  Dr.  W.  L. 
Abbott,  Original  No.  100^. 

Diagnostic  characters. — Like  Athenirus  macrourus^  but  color 
darker,  and  zygoma  shorter  and  deeper,  under  side  of  malar  bone  with 
a  conspicuous  tooth-like  process  directed  backward,  lachrymal  bone 
much  smaller,  scarcely  appearing  on,  dorsal  aspect  of  skull. 

Color. — Very  similar  to  that  of  Atherurus  maai'ourus^  but  slightly 
darker,  especially  along  the  sides,  due  to  the  light  area  of  the  spines 
being  less  in  evidence. 

Skull  and  teeth. — In  general,  the  skull  is  very  similar  to  that  of 
Atherurus  wacrourus  of  the  Malay  Peninsula,  but  in  size  it  is  some- 
what smaller  and  differs  conspicuously  in  regard  to  the  lachrymal 
bones  and  the  zygomata. 

In  Athenira  macrmira  the  lachrymal  is  fully  8  mm.  in  length  below  the  rim  of  the 
orbit,  while  above  it  extends  forward  as  a  triangle  of  bone  at  least  5  mm.  long,  and 
is  a  noticeable  feature  of  the  dorsal  aspect  of  the  skull.  In  A.  zygomatica  its  length 
below  rim  of  orbit  is  usually  about  5  mm.,  *  ♦  *  while  the  forward  extension  is 
often  obsolete  and  never  large  enough  to  be  more  than  barely  visible  when  the  skull  is 
viewed  from  above.  Zygoma  shorter  than  in  Atherura  macroura,  the  jugal  deeper  in 
proportion  to  its  length,  more  abruptly  concaved  above,  and  its  lower  contour 
invariably  *  *  *  broken  by  a  strongly  develope<i  concavity  beneath  posterior 
jugal  suture,  this  concavity  terminating  anteriorly  on  the  posterior  upper  surface  of 
a  well-marked  tooth-like  projection. « 

Measuremerits. — For  a  comparison  of  the  cranial  measurements  of 
the  type,  with  the  type  of  Athenirus  terutaus  B.nd  with  an  adult  female 
from  Trong,  Lower  Siam,  see  page  588.  For  measurements  of  the 
series,  see  table,  page  593. 

Specimens  examined. — Seven;  all  from  Pulo  Aor. 

ATHERURUS  TERUTAUS,  new  species. 

Type.— Skin  and  skull  of  adult  male,  Cat.  No.  123971,  U.S.N.M., 
collected  on  Pulo  Terutau  (also  written  Trotau  and  Trotto),  about  15 
geographical  miles  west  of  the  Malay  Peninsula,  where  the  one  hun- 
dredth meridian  east  of  Greenwich  cuts  the  west  coast  of  the  Malay 
Peninsula,  April  10,  1904,  by  Dr.  W.  L.  Abbott.     Original  No.  3223. 

Diagnostic  character's. — Like  Athenirus  7nacrourus  of  the  Malay 
Peninsula,  but  smaller,  with  shorter  tail;  lachrymal  bone  much 
smaller,  scarcely  appearing  on  the  dorsal  aspect   of  the  skull.     It 

a  Miller,  Smithsonian  Miscell.  Coll.,  XLV,  p.  42,  November  6, 1903,  and  especially 
Plate  II,  figs.  4  and  5,  where  the  above  characters  are  well  shown. 
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resembles  A.  zygomattcus  from  Pulo  Aor  in  its  small  lachrj^maU  hut 
lacks  the  heavy  zygoma  and  the  step-like  projection  on  its  infe- 
riof  border.  Caudal  bristles  shorter  than  in  either  A,  in/i<^ourm  or 
A,  zygomaticus^  and  with  the  single  (in  the  other  species  these  are 
usually  three  to  five  on  a  bristle)  expansion  relatively  narrower  and 
longer.  The  bristles,  however,  have  a  worn  appearance,  which  might 
account  for  this  difference. 

Color. — ^The  color  of  Atherurus'terutaits  so  closely  resembles  that  of 
A.  zygornaticus  that  no  detailed  description  is  necessary. 

Shdl  and  teeth. — In  general,  similar  to  those  of  Atherurus  macrfh 
tirw%  but  distinctly  smaller,  rostrum  and  nasals  relatively  shorter. 
constriction  between  the  orbits  more  pronounced,  depression  on  top 
of  skull  greater;  lachrymal  bone  much  smaller,  scarcely  any  of  it 
appearing  on  the  dorsal  aspect  of  the  skull;  in  this  respect  resembling 
the  skull  of  A.  zygornaticus;  zygomata  of  the  same  form  as  in  A.  wa- 
crourtis;  audital  bullae,  smaller.  Teeth  of  same  form  as  in  A.  mocnh 
n/'f/j<^  but  smaller. 

Measureiaents. — See  table,  page  693.  Cranial  measurements  of  the 
type:  Greatest  length,  93.2  ram.  (94.3,  99);«  basal  length,  82.2  (82.6, 
87.4);  basilar  length,  76.1  (75.6,  80.5);  condylo-basal  length,  87.8  (89, 
94.2);  palatal  length,  44.7  (45.5,  47.6);  greatest  length  of  nasal,  23 
(25.3,  26.3);  zygomatic  breadth,  46.8  (45.3,  47.5);  least  interorbital 
breadth,  24.5  (26.1,  28.4);  maxillary  toothrow  (alveoli),  15.7  (17.1, 
17.2);  mandibular  toothrow  (alveoli),  17.3  (17.9,  18.8). 

SpeciitujiH  ex<un!ne(L — One,  the  type. 

RemarJcH, — Although  but  one  specimen  of  Ather}irtis  terut^iu^  is 
known,  its  peculiarities  are  so  well  marked  that  its  specific  distinctness 
from  A,  macrourus  and  A,  zygoinaticus  can  not  be  doubted.  It  pos- 
sesses the  peculiar  lachrj^mal  bones  of  A.  zygornaticus^  but  its  z3'go- 
niata  are  exactly  as  they  are  in  A,  rrmcrourus  from  the  mainland. 

TRICHYS  Gunther. 

187H.   TrichAj^  Gt'NTiiER,  Proc.  Zool.  Soc.  London,  1876,  p.  739,  fig.  2;  p.  740.  fig. 
2rt,  p.  741  and  pi.  lxxi. 

Type. —  Trlchya  fipura^  from  Borneo. 

Species.  —  Tri chys  fasciculata  {^hfiyf),ivoin  Malacca;  T.  lipnra  Gun- 
ther, from  Borneo;  T.  mncroiis  Miller,  from  Sumatra. 

Diagnostic  characters. — A  small  porcupine  externally  resembling 
Ath^unts  but  with  a  relatively  longer  tail,  each  scale  of  which  is  sub- 
tended ])y  a  single  hair  and  with  the  brush  at  end  of  \xL\\  composed  of  flat, 
grooved  bristles,  with  parallel  sides.  (Plate  LVII,  fig.  4.)  Skull  small, 
ditferent  from  that  of  Atherurus  in  possCvSsing  distinct  postorbital 

"  Mea.«iiremcnt  in  parentheses  are  thoi«e  of  the  type  of  Athertirus  zygomaiinis  Miller, 
from  Pulo  Aor,  and  of  an  adult  female,  Cat  No.  84433,  U.8.N.M.,  of  A.  maerourui, 
from  Trong,  lx)\ver  Siam. 
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processes,  a  more  slender  and  pronounced  rostrum,  zygomata  more 
converging  anteriorly,  and  a  heavy  grooved  malar  of  nearly  uniform 
width  throughout  its  length,  which  is  subtended  by  a  considerable 
backward  extension  of  the  maxillary  portion  of  the  zygoma.  Molars 
i"ooted. 

Description  of  sJdn, — Size  small,  somewhat  less  than  that  of  Athe- 
rurus,  tail  relatively  longer.  Upper  parts  and  sides  of  body  covered 
with  spines  more  flat  and  less  stiff  than  in  Atherurus^  grooved  both 
above  and  below,  of  about  the  same  length  (25  to  30  mm.)  all  over  the 
back.  Interspersed  among  them  are  a  very  few  stiff  bristles,  about 
75  mm.  long.  The  head,  underparts,  and  the  legs  are  covered  with 
softer,  shorter  bristles.  The  extreme  base  of  the  tail  is  covered  with 
spines  like,  those  on  the  back.  The  greatest  portion  of  the  tail 
is  covered  with  well-defined  scales,  each  subtended  by  a  single 
hair.  Toward  the  tip  the  sc4ales  grow  larger  and  the  subtending  hairs 
l>ccome  longer  (about  100  mm.),  flat,  hollow  bristles  of  uniform  width 
throughout  their  extent.     (Plate  LVII,  fig.  4.) 

Sl'elet(m, — The  main  features  of  the  skull  of  the  genus  Trichys  have 
previously  been  pointed  out.  The  relative  size  and  shape  of  the  skull 
and  of  its  various  parts  are  clearly  shown  in  fig.  3,  Plates  LIV,  LV, 
niul  LVI,  so  no  detailed  description  is  here  necessar\\  The  vertebral 
formula  is:  Cv.  7,  D.  16,  L.  5,  S.  3,  Cd.  25.  The  axis  bears  a  large 
laterally-compressed  neural  process,  strongly  curved  and  bent  back- 
ward. (Plate  LVII,  fig.  6.)  The  neural  spine  of  the  seventh  cervical 
is  short  as  it  is  in  Thecumts  and  Atherurw^,  The  lateral  processes  of 
the  lumbar  vertebrae  are  rather  slender,  curved,  and  directed  forward, 
and  with  a  somewhat  pointed  apex.  (Plate  LVII,  fig.  6.)  The  sacrum 
is  of  form  similar  to  that  of  Atherurm;  it  contains  three  vertebra?,  and 
to  the  first  of  these  the  ilia  are  attached.  The  presternum  is  relatively 
short,  and  with  a  relatively  narrow  anterior  expansion.  The  humerus 
and  the  bones  of  the  forearm  are  proportioned  as  they  are  in  the 
genus  Athenmis,  The  femur  is  relatively  more  .*<lender  in  TrtchyH 
than  in  the  other  genera,  and  the  metatarsals  and  phalanges  are  some- 
what longer  than  they  are  in  the  genus  Atherunis,  In  Trichys  the 
scapula  is  much  narrower  than  in  the  other  genera,  and  its  anterior 
border  is  strongly  rounded  off. 

TRICHYS  FASCICULATA  (Shaw).a 

1801.  Jlytiria:  fa»ci(mlataj  Shaw,  Gen.  Zool.,  II,  Pt.  1,  Mamm.,  p.  11,  pi.  cxxiv. 

Ty  pe-locali  ty :  Malacca. 
1880.  Atherurafascirulatay  Bennett,  (tardens  and  Menagerie  Zool.  Soc.  London, 

pp.  175-178. 


«  While  these  notes  have  l)een  going  through  the  press  Mr.  Oldfield  Thomas  (I*roc. 
Biol.  So<'.  Washington,  XX,  p.  66,  June  12,  1907)  has  atterjipted  to  show  that //»/«<rja: 
fij8ciculata  Shaw,  based  on  Buffon's  Porc-t'pic  *de  Malaca,  is  a  synonym  of  Hystrix 
niacroura  Linnaeus.     Although  Mr.  Thomas  is  probably  right  in  his  conclusion  as  to 
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1839-1864.  Il[y8tru''\  macroura,  Blainville,  Osteog.  Mamm.,  IV,  pi.  ir. 
1841.  Acanthimi  macrourum,  Gervais,  Voyage  autour  du  Monde  sur  la  Bonite, 

pp.  60-^3,  Atlas,  pi.  XI. 
1848.  Atlierura  fascicvdaia,  Waterhouse,  Nat  Hist  Mamin.,  II,  p.  470. 
1854.  Atherurtis  macrouruSy  Gervais,  Hist.  Nat.  Alamm.,  p.  333. 
1876.  A[iherurd]  fascicufata^  GCNTHEii,  Proc.  Zool.  Soc.  London,  1876,  p.  742. 
1879.  Hlystrivl  faBcicxdaUi^  Je.\tink,  Notes,  Leyden  Museum,  I,  1879,  p.  87. 
1894.   Trichysfasciculata,  Jentink,  Notes,  Leyden  Museum,  XVI,  1894,  p.  205. 
1900.   Trirhya  lipura,  Bonhote,  Proc.  Zool.  Soc.  London,  1900,  p.  881. 

Dlstrfbution. — Malay  Peninsula. 

He/nari'^. — I  have  seen  no  specimens  of  this  species  which  has  usu- 
ally been  considered  synon^^mous  with  the  liornean  Trichys  lipvra. 
Because  of  the  general  distinctness  of  mammals  of  the  Malay  PeninsuU 
and  those  from  Borneo,  that  view  does  not  appear  probable,  and, 
both  animals  having  been  named,  those  names  are  her^  retained.  It 
is  possible,  on  the  other  hand,  that  the  Sumatran  Trichys  macroti^ 
may  be  very  close  to  the  Malay  Peninsula  animal. 

TRICHYS  LIPURA  Gunther. 

1876.   Trichys  lipura  GiJnther,  Proc.  Zool.  Soc.  London,  1876,  p.  739;  fijt.  2,  p. 

740;  fig.  2a,    p.  741;  pi.  lxxi.     Type-locality:  Borneo,  opposite  Island  of 

I^buan,  see  p.  424  of  the  forgoing  reference. 
1889.   Trichys  lipura ,  Gt^NTiiER,  Proc.  Zool.  Soc.  London,  1889,  p.  75. 
1889.   Trichys  guentheri  Thomas,  Proc.  Zool.  Soc.  Ix)ndon,  1889,  p.  235.     A  new 

name  proposed  for  T.  lipura,  because  the  animal  normally  possesses  a  tail. 

1893.  Trichys  lipura,  Hose,  Mammals  of  Borneo,  p.  61. 

1894.  Trichys  fasciculdta,  Jentink,  Notes,  leyden  Museum,  XVI,  1894,  p.  208. 
1903.   Trichys fasciculata,  Miller,  Proc.  U.  S.  Nat.  Mus.,  XXVI,  p.  469. 

1905.   Trichys  fasciculata,   Willink,   Natuurkundig    Tijdschrift   Nederlandpch- 
Indie,  LX  V,  p.  267. 

DiMrib  utioji . — Borneo. 

Color, — General  color  above  a  sort  of  dnib-brown.  The  base^  of 
the  spines  are  whitish,  which  is  the  general  color  of  the  underparts 
owing  to  absence  of  drab-brown  tips  of  the  spines.  On  the  sides  the 
color  gradually  passes  ^'oni  the  almost  complete  drab-brown  of  the 
upper  parts  to  the  whitish  of  the  belly. 

Skull  and  teeth, — These  are  w^ell  figured  by  Gunther,''  and  need  no 
detiiiled  description  here. 


Buffon'.s  Porc-ipic  de  Malaca,  I  think  he  is  in  error  in  saying  that  the  ^nus  Trichys 
is  not  known  in  Malacca,  for  it  seems  to  have  been  clearly  recorded  from  the  Malay 
Peninsula  by  Bonhote  (Proc.  Zool.  Soc.  London,  1900,  p.  881)  and  by  Jentink  (Notes 
Leyden  Museum,  XVI,  1894,  p.  207).  If  Ilystrix  fasciadata  Shaw  is  a  synonym  of 
llystrix  mncronra  Linnanis,  the  species  of  Trichys  on  the  Malay  Peninsula  (if  it  is 
ilLstinct  from  the  Bornean  and  Sumatran  animals,  as  is  probable)  has  not  yet  received 
a  valid  name.  Havinj?  seen  no  Bj)ecimens  of  Trickys  from  the  Malay  Peninsula,  I 
can  not  venture  to  state  whether  it  is  distinct  from  the  two  sijecies  already  nameti  or 
with  which  one  it  should  be  associated.  Accordingly  I  have  left  the  matter  standing 
as  oridnally  written,  but  with  this  explanation. 
aProc.  Zool.  Soc.  London,  1876,  pp.  740  and  741. 
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JHecMurements, — See  table,  page  593. 

S'pecivienn  examiined,  —Two,  .skin  and  skull  of  nearly  adult  male  from 
IVf ount  Salikan,  Borneo,  and  the  skeleton  of  an  adult  from  British 
-North  Borneo. 

TRICHYS  MACROTIS  Miller. 

1908.  Trichys  microtis  Miller,  Proc.  U.  S.  Nat.  Mas.,  XXVI,  p.  469,  February 
3,  1903.    Type- locality:  Tapanuli  Bay,  west  coast  of  Sumatra. 

1905.  Tricky 8  macrotiSf  Willink,  Natuurkundig  Tijdschrift  Nederlandsch-Indie, 
LXV,  p.  268. 

Distribution. — Sumatra. 

Type. — Skin  and  skull  of  adult  female,  collected  at  Tapanuli  Bay, 
west  coast  of  Sumatra,  February  20,  1902,  by  Dr.  W.  L.  Abbott. 
Original  No.  1555. 

Diagnostic  characters. — Like  Ti^ichys  lijmra  from  Borneo,  but  with 
longer  ears,  more  angled  hamulars,  and  smaller  lachrymal  bone. 

Cohyr. — The  color  of  Tnchys  macrotis  diflfers  in  no  way  from  that  of 
T.  lipura. 

Ears. — ^The  eara  in  Tricky s  macrotis  are  much  longer  than  they  are 
in  T.  lipura^  and  the  tips  broader  and  more  rounded.  Length  of  ear 
from  meatus  in  the  type  of  T  mac7*otis^  28  mm.,  in  T  liptcra,  Cat.  No. 
83940,  from  Borneo,  18  mm. 

Skull. — The  skull  closely  resembles  that  of  Tricky s  lipura^  but  the 
hamular  process  of  the  pterygoid  bone  has  a  more  pronoimced  bend  or 
angle  on  its  inferior  aspect,  and  the  tip,  instead  of  ending  in  a  point 
barely  in  contact  with  the  audital  bulla,  is  considerably  thickened  and 
generally  in  contact  with  the  bulla.  The  lachrymal  bone  is  apparently 
much  longer  in  the  Bo  mean  animal  than  in  T.  niaerotis^  although  in 
many  specimens  of  the  latter  species  the  sutures  are  so  obliterated  as 
to  render  it  impossible  to  determine  its  exact  size.  Greatest  length  of 
the  lachrymal  bone  in  the  two  Bornean  skulls,  8  and  9  mm.  respec- 
tively, in  four  Sumatran  skulls,  4  to  5.5  mm. 
Measurements. — See  table  page  593. 

Specimens  examined. — Seven,  5  from  Tapanuli  Bay  and  2  from  Am 
Bay,  Sumatra. 

RELATIONSHIPS  OF  THE  FOUR  GP:NERA  OF  MALAYAN  POJICUPINES. 

The  most  primitive  and  unrelated  to  the  others  of  the  Malayan  por- 
cupines is  the  genus  Trickys.  Externally  Trichya  and  Atkerurm  are 
much  alike,  but  the  terminal  tail  bristles  of  T-ickys  are  peculiar  and 
bear  no  distinct  relation  to  those  of  Atkerurus  or  to  the  other  genera. 
Both  Trickys  and  Atkerurns  have  rooted  molars,  while  the  molars  in 
the  other  two  genera  are  rootless.  Osteologioally  Trickyn  shows  many 
pecuHarities  not  possessed  by  the  other  genera,  such  as  the  general- 
ized form  of  the  skull,  large  number  of  doi-sal  vertebrae  and  narrowed 
Proc.  N.  M.  vol.  xxxii— 07 38 
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scapulae.  Its  skull  and  teeth  show  resemblances  to  those  of  Ath^mm^ 
and  the  sacra  in  the  two  genera  are  practically  identical.  Atherurw^ 
although  showing  strong  affinities  to  Trichys,  appears  in  certain  ia-hjs 
to  be  related  to  Thecurvs.  Most  of  the  skeleton  of  Atherur^usi^  muct 
like  that  of  Thecurus^  the  only  striking  difference  being  in  the  lessened 
number  of  sacral  and  caudal  vertebrro  in  Atherurus^  and  in  the  pecul- 
iar axis  of  Thecurus^  which  does  not  resemble  in  any  way  the  axis  of  i 
any  of  the  other  three  genera.  The  caudal  bristles  of  Atherurus  might 
have  been  derived  from  those  of  Thecurus^  or  the  reverse.  If  the  cau- 
dal bristles  of  Atheruriis  had  but  one  enlargement,  and  that  more 
inflated  and  less  flattened,  they  would  be  of  the  type  found  in  Thecttrm. 
Theciirus  differs  from  any  of  the  other  three  genera  by  its  peculiar  axis. 
Without  its  skull  and  axis  it  could  not  be  differentiated  from  Acanthlon, 
while  if  only  its  skull  were  known  there  would  be  little  excuse  for 
separating  it  from  Atherurm^  provided  no  account  were  taken  of  ite 
rootless  molars.  Acanthion  is  clearly  closely  related  to  Hystrixi^vA 
less  different  from  that  genus  than  it  is  from  TJiecwnia^  Atheruru*^  or 
Trichya.  The  five  genera  of  Old  World  porcupines  may  be  arranged 
serially  thus: 

Ilystrix  *  Acanthion  *  *  Thecunis Atherurus  *  *  *  *  Tri^chy^ 

with  the  most  different  genera  at  the  extremes  of  the  line  and  the  most 
closely  related  next  to  one  another.  A  break  occurs  between  Tht^atrm 
and  Atherurm  so  that  two  subfamilies  may  be  recognized.  IIyi<frtx 
and  Acanthiofi  are  evidently  directly  and  closely  related  to  one 
another,  and  Thecurus  is  certainly  much  closer  to  them  than  it  is  to  the 
Atherums'  Trichys  group.  Whether  Atheruriis  and  Trichya  are  directly 
related  to  each  other  or  are  only  distantly  so  related  through  a  remote 
ancestry  is  difficult  to  say.  The  two  subfamilies,  Hystricinie  and 
Atherurinse  are  scarcely  of  equal  rank,  the  members  of  the  former 
being  much  more  homogeneous  than  those  of  the  latter.  TriVA^,* 
with  its  generalized  structure  is  evidently  the  most  primitive  of  the 
Hystricidae  and  at  the  opposite  end  stands  Hystrix  (Plates  LIV,  LV, 
and  LYI,  fig.  4),  the  most  specialized,  with  its  peculiar  much  modified 
skull  and  highly  developed  quills. 

«See  Cederblom,  Zool.  Jahrb.,  XI,  1897-98,  p.  613,  andWinge,  Jonifandne  og 
nulevende  Gnavere,  Lagoa  Santa,  Brasilien,  1887,  pp.  128,  129. 
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Tabu  of  external  and  cranial  measurements  of  Malayan  porcupine$» 


Name. 


Ucallty. 


Number. 


SexandiwTC. 


Hcftd 
and 
body. 


Tail. 


Hind 
foot 
with 


Great- 
est 
length 


claws.   3t°Jy 


Zygo- 
matic 
width. 


Qreat- 

est 
length 

nasals. 


^eanthion  java- 

A^canihitm  bra- 
chyurutn. 


Do 

Do 

Do 

^canthirm  lonffi 

T7u:cunm  ntmatrx 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


Atherurus  maero- 
urus. 

Do 

Do 

Do. A 

Atherurus  zygoina- 
ticus. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do 

Atherurus    tcru- 

taus. 
Trichys  lipura . . 


Do. 


Trichyt  macrotiB 


Do. 
Do. 
Do. 
Do. 
Do. 


Do. 


JAva? 

Chalnpang, 
TenaweHm. 

Trohg,  Lower 
Biam. 

do 

do 

do 

Am  Bay,  Su- 
matra. 

do 

do 

do 

do 

do....... 

do 

do 

do 

do 

do 

do 


Trong,  Lower 
Siam. 

do 

do 

do 

PuloAor , 


....do. 
....do. 
....do. 
....do. 
....do. 
....do. 


do 

Pulo  Terutau . 

Mount  Sali- 
kan,  Borneo 

British  North 
Borneo. 

Tapanuli  Bay, 
Sumatra. 

do 

do 

do , 

do 

Am  Bay,  Su- 
matra. 

do 


a22B74 

e 124020 

<'88ft2l 

0  83519 
9  49465 
c 83520 
c 143431 

ci  143432 
0  143433 
6  143434 
0  143435 
0143438 
0  143439 
0  49870 
9143454 
0  143430 
t- 143436 
0 148437 

a  49498 

0  84483 
0  88500 
0  84432 
o 112432 

0112433 
0^112429 
0 112431 
0  112434 
a  49602 
0  112430 

0  112435 
cj  123971 

083940 

a  34785 

0  114489 

o 114490 
o 114487 
cJ  114488 
oll'4491 
0  143441 

o  143440 


Old 

Female,  old  . . 

Mal«,  adult... 

Feniale,adult. 

Young A  

Young,  male  < 
do 


Male,  old.... 

....do 

....do 

Female,  old . 

....do 

.....do 

Male,  old.... 
Male,  adult. . 

.....do 

Female,  adult 
Female 

yonng.* 
Old 


mm. 
6670 

d725 

rf7ll 

<i6a5 


Female,  old . . 
Female.adult. 
Male,  young  fc. 
Male,  old 


....do 

Female  adult. 

do 

Female,  old  . . 

Adult 

Female, 

young.  A 
Male,  young  fc. 
Male,  adult... 


«480 
d615 

dm 
d495 
d540 
d455 
rf525 
d500 
ft480 
d490 
rf560 
d495 
fi450 

b480 

rf446 
rt4«2 
rf470 
rf485 

d510 
rf520 
rf500 
^500 
b480 
'i470 

m470 
'I  HO 


Male,   nearly    e450 

adult. 
Adult fta^O 

Male,  old rf410 

Male,  adult...' rf 415 
Female,  old  ..'d425 

do .d428 

Female  adult. id 422 
do 'd415 


Female,    im-    d420 
mature.* 


fiifn.     mm. 
6175  !b96 


dl40   ell2.5 
dll4    085 


/64 


085 
d96 


«93 


0  80 
o72 


dlOO  rf70 

d90  d70 

dllO  d71 

d90  rf68 

d90  d73 

/30  d70 

6110  6  70 

d90  I 


dllO  d75 

dlOO  d73 

d95  d62 

^240  670 


dl46 
dMO 
6175 
dl90 


dl85 
d'30 
''225 
dl95 
d200 

d220 


»«63 
0  62 


mm. 
185 

160 

142.6 

134 
182 
110 
108 

10« 
102.8 
106.8 
90.5 
102.3 
98.6 
97.6 
98.7 
108.6 
102.6 
93.7 

10L6 

99.2 
98.1 
9L9 
96.5 

99.6 
94.3 
95.9 
93.7 
94.4 


mm, 
56.4 


I 


I 


86.4 
93.1  ' 

I 
83.7  I 

83.4 

82.7  ' 


83.4  . 

85      I 

82. 5  ' 
81.8 
78 

79.7 


61 

66.6 
65 
69 
66 

66 

66.1 

66 

49.1 

63.2 

65 

63 

52.6 

63.2 

60.6 

47.8  I 

48.2 

47.7 
44.7 
43.2 
46.4 

45.3 
45.4 
45.8 
46.2 
46.1 
41.4 

41 
45.7 

48.8 

44 

44 

44.3 
42.4 
43.5 
43      I 

42.8 


I 


68.4 

68 
58.6 
42 
4L6 

29.6 

81 

29.7 

84.9 

80 

29.6 

81 

80.1 

82 

29.6 

26 

28.2 

26.2 
27.4 
25.0 
24.3 

27.8 
25.6 
28.6 
26.1 
26.5 
24.1 

21 
22 

25.6 

27.1 

26.3 

27.4 

26 

26.5 

25.2 

22.4 


44.2         22.7 


a  Skeleton. 

b  Estimated  from  skeleton. 

0  Skin  and  skull. 

d  Collector's  measurements. 

«  Measured  from  skin. 

/Tail  injured. 

9  Skull  only. 

*  Last  upper  molars  just  coming  into  place. 

<  Second  upper  molars  just  coming  through  alveoli. 

iType. 

A  Last  molar  not  through  alveolu». 

1  Tail  damaged.    The  loss  of  the  external  t<iil  seems  to  be  of  rather  common  occurrence  among  the 
long-tailed  porcupines,  and  shows  of  how  little  practical  use  that  organ  is  to  them' 

in  Estiiqated  from  mounted  skin. 
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EXPLANATION  OF  PLATES. 

PLATE8  LIV,  LV,  AND    LVI. 

Dorsal,  lateral,  and  ventral  views  of  skulls  of  Old  World  porcapines.     All  fipuw 
one-half  natural  size. 

Fig.  1.    Thenirtis  mmatrir.     Tyi>e,  Cat.  No.  143432,  U.S.N.M.,  Am  Bay,  SumatnL 

2.  Aiherurus  terutatiM.     Type,  Cat.  No.  123971,  U.S.N.M.,  Pulo  Tenitau,  wt?i 

coast  Malay  Peninsula. 

3.  Trichys  macrolU.     Type,  Cat.  No.  114488,  U.S.N.M.,  Tapanuli  Bay,  Sunatn. 

4.  HyMrUcrigtata.    Cat.  No.  ^^?t?,  IT.S.N.M.,  received  from  National  Zook^nol 

60048 

Park. 

5.  AcaiUhion  hrachyuram.     Cat.  No.  83519,  U.S.N.M.,  Trong,  Ix)wer  ^iani. 

Plate  LVII. 

Tail  bristle.**  and  cervical  and  lumbar  vertebrae  of  Malayan  ixircupines.    All  figar« 
three-fourths  natural  size. 

Fig.  1.  Tail  bristle  of  Aranthion. 

2.  Tail  bristles  of  Thecurim. 

3.  Tail  bristle  of  Atlwrurus. 

4.  Tail  bristle  of  TrUhyf^. 

5.  Axis  or  second  cervical  vertebra  of  Trichyn. 

(i.  Lumbar  vertebra  of  Tricky  a,  * 

7.  Axis  or  second  cervical  vertebra  of  Athenirtis. 

H.  Lumbar  vertebra  of  Atherurus. 

9.  Axis  or  second  ccrvicjil  vertebra  of  Tht-rnru*. 

11).  Lumbar  vertebra  of  Thecurua. 

11.  .Vxis  or  second  cervical  vertebra  of  A(XLjUhion. 

12.  Lumbar  vertebra  of  AcarUhion.  i 
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Skulls  of  Old  World  Porcupines. 

For  explanation  of  plate  see  page  594.        ^.  .  C^ r^r\rs\t> 

Digitized  by  VjL/O V IV^ 


UNIVERPn 

OF 


Sal 


Digitized  by  VjOOQ  IC 


U.  S.  NATIONAL  MUSEUM 


PRCX^EEDINGS,  VOL.  XXXII     PL.  LVII 


Tail  Bristles  and  Vertebr/e  of  Malayan  Porcupines. 

For  explanation  of  puste  see  paoe  594.  Digitized  by  VjOOQ  IC 


Of  THE  \^ 


Digitized  by  VjOOQ  IC 


» » \  ■ "  :- 


A  CATALOGUE  OF  THE  ACARINA,  OR  MITES,  OF  THE 

UNITED  STATES. 


By  Nathan  Banks, 
Custodian,  Section  of  Ararhnida,  V.  »Sf.  'National  Museum. 


INTRODUCTION. 

In  1886  Prof.  Herbert  Osbom  and  Prof.  L.  M.  Underwood  pub- 
lished, in  the  Canadian  Entomologist,  a  preliminary  list  of  the  species 
of  Acarina  of  North  America.  It  included  99  species  in  28  genera. 
The  species  described  prior  to  that  time  were  by  various  entomolo- 
gists, and  in  only  one  case,  that  of  Professor  Garman,  had  a  single 
author  done  any  considerable  work  in  one  genus.  During  the  past 
twenty  years  several  naturalists  have  described  a  large  number  of  new 
species.  Professor  Wolcott,  Doctor  Koenike,  and  Miss  Marshall,  in 
the  water-mites;  Doctor  Haller  and  Professor  Tyrrell,  in  the  bird- 
mites;  Professor  Neumann,  in  the  ticks;  and  myself  in  various  fami- 
lies, are  chiefly  responsible  for  this  increase.  At  present  there  are 
450  species,  grouped  in  133  genera,  known  from  the  United  States; 
yet  this  is  probably  less  than  a  third  of  our  entire  acarid  fauna. 

So  little  is  known  regarding  the  distribution  of  the  species,  most  of 
which  have  been  described  from  tlie  Eastern  States,  that  I  have  not 
given  localities.  In  identifying  species  one  must  now  compare  the 
specimen  with  descriptions  of  all  the  species,  irrespective  of  locality. 
The  generic  synonyms  are  given  in  the  index.  In  the  arrangement  of 
families  I  have  followed  the  common  usage. 

It  is  hoped  that  by  bringing  together  these  references  an  interest 
will  be  stimulated  among  others  that  will  result  in  greater  work  in 
the  Acarina,  one  of  the  most  important  groups  from  either  the  bio- 
logic or  economic  standpoint. 

A  synopsis  of  the  genera  of  the  mites  and  a  list  of  the  literature 

down  to  1904  will  Ix^  found  in  a  Treatises  on  the  Acarina  or  Mites, 

published  in  the  Proceedings,  U.  S.   National  Museum,  XXVIII, 

pages  1-114. 

^ I 

Proceedinqs  U.  S.  National  Museum,  Vol.  XXXII— No.  1552!^.  o 
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TOL.XXZn 


CATALOGUE  OF  THE  ACARINA. 

Family  EUPODID^. 

RHAGIDIA. 

Rhagida  Thorell,  (Efv.  Svenska  Akad.  Fiirh.,  XXVIII.  1871,  p.  700. 

B.  cavicola  Banks,  Aiiier.  Nat.,  1897,  p.  382. 

B.  pallida  Banks,  Trans,  Anier.  Ent.  Soc,  XXI,  18S)4,  p.  222. 

LINOPODES. 

Linopodes  Koch,  (^rust.  Myr.  Arach.  Deutsch.,  fasc.  4,  1836. 

L.  antennsepes  Banks,  Trans.  Anier.  Ent.  Soc.,  XXI,  iSQ4,  p.  221. 
L.  mammouthia  Banks,  Amer.  Nat,  1897,  p.  383. 

EUPODES. 

EupodcH  Kocn.  Crust.  Myr.  Arach.  Deutsch.,  fasc.  4.  1836. 

E.  marinuB  Banks,  Trans.  Amer.  Ent.  Soc.  XXIII,  1896,  p.  75. 
E.  variabilis  Banks,  Trans.  Anier.  Ent.  Soc.,  XXI,  1894,  p.  221. 

NOTOPHALLUS. 
NotophanuH  Canestbini,  Prosp.  Acarof.  Ital.,  II,  1886,  p.  202. 
N.  dorsalis  Banks,  Canad.  Entoiu..  1902,  p.  172. 

TYDEUS. 
TydcuH  KocH.  Crust.  Myr.  Arachn.  Deutsch.,  fasc.  4,  1836. 
T.  gloveri  Ash  mead,  Canad.  Entom.,  1879,  p.  159  {Tyroglyohus) , 

Family  BDELLIDiE. 

BDELLA. 
lidrlla  Latreille,  Procis  Caract.  Ins.,  1796,  p.  180. 

B.  borealis  Kramer  and  Neuman,  Acariden  wahrend  Vega  Exped.,  1883.  p.  525. 

B.  califomica  Banks,  Proc.  Calif.  Acad.  Science.  (3),  III.  1904.  p.  366. 

B.  cardinalis  Banks,  Trans.  Amer.  Ent.  Soc.,  XXI,  1894,  p.  219. 

B.  frigida  Banks.  Inse<*ts,  etc..  Commander  Isl.,  1899,  p.  348, 

B.  marina  Packard,  First  Kept  U.  S.  Fish  Com.,  1874,  p.  544.— Banks.  Traus. 

Amer.  Ent.  Soc,  XXI,  1894.  p.  220. 
B.  oblonga  Say.  Journ.  Phil.  Acad.,  II,  1821.  p.  74.— Le  Conte  Edit,  II.  1859. 

p.  19. 
B.  peregrina  Banks,  Trans.  Amer.  Ent.  Soc.,  XXI,  1894,  p.  219. 
B.  robusta  Banks.  Trans.  Amer.  Ent.  Soc,  XXI.  1894,  p.  220. 
B.  tenella  Banks,  Trans.  Amer.  Ent.  Soc.  XXIII,  1896,  p.  75. 

B.  villosa  Kbameb  and  Neuman,  Acariden  wahrend  Vega  Exped.,  1883,  p.  52a 

CYTA. 
Cyia  IlEYDEN.  Isis,  1826,  p.  6|12edbyGOOgle 

C.  americana  Banks,  Canad.  Entom.,  1902.  p.  171  (Ammonia). 
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SCIRUS. 
Scirua  Hehmann,  M(^m.  Apterol.,  1804.  p.  62. 
S.  quadripilis  Banks,  Trans.  Amer.  Ent.  Soc-.,  XXI,  1894,  p.  220. 

EUPALUS. 
Eupalus  Koch,  Crust.  Myr.  Arachn.  Deutsch.,  fasc.  4,  1836. 
£.  echinatus  Banks,  Trans.  Amer.  Ent  Soc,  XXI,  1894,  p.  221. 

Family  CHEYLETID^. 
CHEYLETUS. 
Cheyletus  Latreiixe,  I*recia  Caract.  Ins.,  1796,  p.  179. 

C.  clavispinus  Banks,  Canad.  Entom.,  1$K)2,  p.  172. 

C.  ferox  Banks,  Proo.  Ent.  Soc.  Wash..  VII,  190(3.  p.  VM. 

C.  pyriformis  Banks.  Proo.  Ent.  Soc.  Wash.,  VII,  IJKMJ.  p.  1:^5. 

C.  seminivorus  Packard,  Guide  Study  Insects.  186!),  p.  ()65. 

MYOBIA. 
Atyobia  Heyden,  IsIs.  1826,  p.  613. 

M.   musculi   ScHBANK,  Enum.  Ins.  Austr.,   1781,  p.  ,301. — M^gnin,  .Tourn.  de 
TAnat.  Phys.,  XIV,  1878,  p.  432. 

HARPIRHYNCHUS. 
HarpirhynchuH  M#:onin.  Journ.  de  TAnat.  Phys.,  XIV,  1878,  p.  429. 
HL  longipilus  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  190(5,  p.  135  {t^arcopteruH) , 

PSORERGATES. 
PHorergatCM  Tybbeix,  Proc.  Canad.  Inst,  (3),  I,  1883.  p.  .342. 

P.  simplex  Tyrrell.  Proc.  Canad.  Inst,  (3),  I,  188:3,  p.  342.— Neumann.  Uevue 
Veterinaire,  April,  1893.— <'anestrini,  Prosi)ctto.  VI,  1894.  p.  S(M). 

muftcuUnus  Michael,  Journ.  Linn.  Soc.  ZooL,  XX,  1889,  p.  4(M)  (antiio- 
vierua), 

SYRINGOPHILUS. 

RyringophiUtH    Heller,    Die    Sohmarotzer    ♦     ♦     •     den    Menschen    (Leipzig), 

1880,  p.  186. 

S.  bipectinatus  Heller,  Die  Schmarotzer.  1880,  p.  18(>. — Berlese,  Acari  Italiani, 
fasc.  XXXVII,  No.  9,  1885,  p.  10. 

villosa  Hancock,  Amer.  Nat,  1895,  p.  382  {Ficobia), 
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Family  ERYTHR.^ID^. 

ERYTHRyEUS. 

ErythrfruH  Latreiixe,  (»en.  Crust  Ins.,  1.  1800,  p.  146. 

E.  mamillatus  Say.  Joiirii.  Plill.  Acad.,  II.  1821,  p.  70.— Leconte.  Edit..  11.  ISTA 

p.  la 
E.  spinatus  Hanks,  Thiiih.  Aiiier.  Knt.  Soc.  XXI,  1894,  p.  210. 

ANYSTIS. 
Atipstifi  IIkyden,  IkIs,  1826.  p.  «12. 

A.  agllls  Bankh,  TiHiirt.  Aiiu^r.  Ent.  Soc.  XXI,  18JH,  p.  211   (Arlineda), 

GEKOBIA. 
(ickobia  Mkcinin,  Ann.  Soc.  Entoin.  Frnnce,  1878,  p.  188. 
G.  tezana  Bankh,  Vroc.  Ent.  Sot-.  Wash.,  VII,  1900,  p.  IM. 

Family  TETRANYCIIID.1^]. 

BRYOBIA. 
tiryohia  Kocii,  (Yust.  Myr.  Araclni.  Deutsch,,  fasc.  4.  183i». 

B.  pratensls  Garman,  Fourteenth  Reimrt  State  Flntntn.  of  Illinois.  1885.  p.  73.— 

Marlatt.  Insect  Life,  III,  18!)0,  p.  4ri. 

pallida  (iArman,  Insect  Life.  III.  1890,  p.  74  (Yonns). 
B.  weyerensis  Packard,  Cave  Memoir,  1S87.  p.  42. 

TETRANYCHUS, 

Trtraiiffchus  DrFoiR,  Ann.  Sci.  Nat..  XXV.  iaT2.  p.  270. 

T.  acerls  Shimkr,  Trans.  Amer.  Ent.  Soc,  II,  1809,  p.  .T20  (Acarus), 

T.  bicolor  Hanks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894.  i).  218;   Tech.  Bull.  no.  S. 

Div.  lOnt..  II.  S.  I>ept.  Affric,  IJKK),  p.  72. 
T.  bimaculatus  IIarvev,  Aim.  Ue])t.  Maine  Agric  Exp.  Station,  for  1892  (1893). 

p.  i:a— Hanks,  TihIi.  Hull.  no.  8,  Div.  Ent,  V.  S.  Dept.  Agric,  1900,  p.  7.1 
T.  desertorum  Hanks,  Te<h.  Hull.  no.  8,  Div.  Ent,  V.  S.  Dept.  Agric,  IJIOO,  p.  7il 
T.  gloveri  Banks,  Tech.  Bull.  no.  8,  Div.  Ent..  IT.  S.  Dept.  Agric.  1900,  p.  76.- 

Morgan.    Hull.    no.   48,    Louisiana    Agric    Exp.    Sta..    18Ji7,   pp.    l.HO-l.^'>.— 

Titus,  (^ir.  no.  (>5,  F.  S.  Dept.  Agric,  Bur.  Entom.,  1905,  p.  5. 
T.  gracllipes  Banks,  Te<h.  Bull.  no.  8,  Div.  Ent..  IT.  S.  Dept.  Agric.  1900,  p.  T2. 
T.  modestus  Banks,  Tech.  Bull.  no.  8,  Div,  Ent,  U.  S.  Dept.  Agric,  1900,  p.  73. 
T.  mytilaspldis  Hilkv.  Iluhhard,  Orange  Insei-ts.   1885,  \}.  210.— Banks,  Tecli. 

Bull.  no.  8,  Div.  Ent.,  V.  S.  Dept  Agric,  1900,  p.  71.— Woodworth,  Bull. 

no.  145,  (California  Agric  Exp.  Sta.,  1J¥)2,  pp.  19,  5  figs. 
T.  sexmaculatus  Kilev,  Insect  Life,  II,  1890,  p.  225. — Banks.  Te<'h.  Bull.  no.  8. 

Div.  Ent,  V.  S.  Dept  Agric,  IIKX),  p.  75. 
T.  telariuB  Linn^:us,  Fauna  Suecia.  1701,  p.  481. — Banks.  Tech.  Bull.  no.  8. 

Div.  Ent,  U.  S.  Dept.  Agric,  1900,  p.  75. 
T.  tumidus  Banks,  Tech.  Bull.  no.  8,  Div.  Ent.  U.  S.  Dept  Agric,  1900,  p.  73. 
T.  verbeslnoB  Cockerell,  Nature,  16  Oct.,  1902,  p.  608. 
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T.  Tiridis  Banks,  Trans.  Amer.  Ent.  Soc.  XXI,  1894,  p.  218. 
T.  vitis  BoiSDUVAL,  Entom.  Horticole,  1867,  p.  92. 

teJarius  Mayet  and  Viala,  Ann.  de  TEcole  Nationale  d'Agric.  de  Mont- 
pellier,  1893,  pp.  18,  1  pi.  (not  of  Linnaeus). 

TENUIPALPUS. 

f 

Teuuipalpus  Donnadieu,  Ann.  Scl.  Linn.,  Lyon,  XXII,  1875,  p.  111. 
T.  calif ornicus  Banks.  Jour.  N.  Y.  Entom.  Soc.,  1904,  p.  55. 

TETRANYCHOIDES. 
Tetranychoifles  Banks,  Journ.  N.  Y.  Entom.  Soc.,  1904,  p.  54. 
T.  calif oTnica  Banks,  Journ.  N.  Y.  Entom.  Soc,  1904,  p.  54. 

STIGM>EUS. 
fitigm(rm  Koch.  Crust.,  Myr.  Araclm.  Deutsch.,  fasc.  4,  18.30. 

5.  floridanus  Banks,  Tech.  Bull.  no.  8,  I)iv.  Ent.,  U.  S.  I>ept.  Agrlc,  1900,  p.  77. 

NEOPHYLLOBIUS. 
ycophyUohiuM  Beblese,  Acari  dann.  piante  colt.,  1S8<>,  p.  20. 
N.  americanus  Banks,  Proc.  Ent  Soc.,  Wash.,  VII,  190(5,  p.  133. 

Family  RHYNCHOLOPHID.E. 
RHYNCHOLOPHUS. 

Rhyncholophits  Vvcfis,  Ann.  Sci.  Nat..  (2),  I.  1834,  p.  31. 
« 

6.  angustipes,  new  name. 

gracilipeH  Banks,  Proc.  (^allf.  Acad.  Scl..  (3),  III,  19(V4.  p.  305  (not  of 
Kramer,  1897). 
B.  caTemaruzn  Packard,  Cave  Memoir,  1887,  p.  42. 
B.  dnctipes  Banks,  Trans.  Amer.  Ent.  Sck*.,  XXI,  1894,  p.  210. 
B.  elongatus  Banks,  Insects,  etc.,  Commander  Isl.,  18f)9,  p.  :M8. 
B.  floridanus  Banks,  Trans.  Amer.  Ent.  Soc,  XXIII,  189r»,  p.  74. 
B.  longipes  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1804.  p.  215. 
B.  macnlatuB  Banks,  Tran.s.  Amer.  Ent.  Soc,  XXI.  1894,  p.  21(1. 
B.  montanus  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894.  p.  216. 
B.  parvus  Banks,  Trans.  Amer.  Ent.  Soc.  XXI,  1894,  p.  21f». 
B.  pilosus  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894,  p.  217. 
B  punctatus  Banks.  Proc  Acad.  Nat.  Sci.,  Phil.,  1J)04,  p.  143. 
B  robustus  Banks.  Ann.  New  York  Acad.  Sci.,  VIII,  1895.  p.  432. 
B.  roseus  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894,  p.  215. 
B.  simplex  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894.  p.  215. 
B.  texanus  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894,  p.  217. 
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S.  australis  Banks,  Trans.  Anier.  Ent.  Soc,  XXIII,  1896,  p.  74. 
S.  occidentalis  Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894,  p.  214. 

Family  TROMBIDIID^. 
TROMBIDIUM.. 
Tromhidium  Fabbicius,  Gen.  Insect,  1776,  p.  151. 

T.   armatum  Kramer,   and   Neuman,   Acariden   wahrend   Vega    Exped.,    1883. 

p.  521. 
T.  bulbipes  Packard,  3rd  Mass.  Kept.,  1873,  p.  26. 
T.  gemmosiun  Banks.  Proc.  Acad.  Nat.  Sci.  Phil.,  1901,  p.  595. 
T.  glganteum  Riley,  First  Kept.  U.  S.  Ent.  Com.,  1878,  p.  312.— Banks,  Trans. 

Amer.  Ent.  Soc,  XXI,  181)4,  p.  212. 
T.  granulatum  Banks.  Canad.  Entoni,,  1902.  p.  171. 
T.  magnificum  Le  Conte,  Proc.   Acad.  Nat.  Sci.  Phil.,   1852,  p.   145. — Banks. 

Trans.  Araer.  Ent.  Soc,  XXI.  1894,  p.  213. 
T.  marinus  Banks,  Trans  Anier.  Ent.  Soc,  XXIII,  1896,  p.  73. 
T.  scabrum  Say,  Journ.  Phil.  Acad.,  II,  1821.  p.  69.— Le  Conte,  Edit,  II,  IS-IO. 

p.  16.— Banks,  Trans.  Amer.  Ent.  Soc,  XXI,  1894,  p.  212. 
T.  sericleum  Say,  .Tour.  Phil.  Acad.,  11,  1821,  p.  70.— Le  Conte,  Edit,  11.  185a 

p.  6. — Uiley,  7th  Mo.  Kept,  1875,  p.  175. — Banks,  Trans.  Amer.  Eut  Soc, 

XXI,  1894,  p.  212. 

MICROTROMBIDIUM. 
Microtrowhidium  IIaixer,  J.  H.  Ver.  Wiirtb.,  XXXVIII,  1882,  p.  322. 

M.  granulosa  Banks,  Trans.  Amer.  Ent  Soc,  XXIII,  1896,  p.  74  {Ottonia).     • 
M.  locustanim  Walsh,  Pract.  Entom.,  I,  1866,  p.  126. — Riley,  Amer.  Nat..  XII. 

1878,  p.  139;  First  Ann.  Rept  U.  S.  Ent  Com.,  1878,  p.  306.— Banks.  Trans. 

Amer.  Ent.  Soc,  XXI,  1894,  p.  213. 
M.  muscarum  Riley,  First  Rept.  U.  S.  Ent  Com.,  1878,  p.  306.— Banks.  Trans. 

Amer.  Ent  Soc,  XXI,  1S1>4.  p.  213. 
M.  trombidiodes  Banks,  Trans.  Amer.  Ent  Soc,  XXIII.  189<>,  p.  74  (Ottonia). 

Family  aECULID^. 

C^ECULUS. 

Cwcvlm  DuFouR,  Ann.  Sci.  Nat,  XXV,  1832,  p.  289. 

C.  americanus  Banks.  Proc  Ent.  Soc  Wash.,  IV,  1899,  p.  221. 
C.  clavatus  Banks,  Proc  Ent.  Soc.  Wash.,  VII,  1906,  p.  13a 
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Family  HYDRACHNID^. 

LIMNOCHARES. 

.  Limnochares  Latbeille,  Precis,  C.'aract.  Ins.,  179f),  p.  181. 

L.  aquaticus  LiNNiEUS,  Faun.  Suec,  1761,  p.  482. — Piersig,  Das  Tierrek^h,  Lief. 

13,  1001.  p.  14. 
L.  exteadens  Say,  Jour.  Phil.  Acad.,  II.  1821,  p.  80.— Le  Conte.  Kdit.,  II,  ia^»9, 

p.  22.     [Probably  not  the  European  sjiecies  of  same  name.l 

EYLAIS. 

Eylain  Latbeilij:,  Prf'Cis,  Caract.  Ins.,  1790,  p.  182. 

E.  desecta  Koenike,  Abb.  naturw.  Ver.  Bremen,  XIV,  1897,  p.  288. 
E.  falcata  Koenike,  Abb.  naturw.  Ver.  Bremen,  XIV,  1897,  p.  288. 
E.  trian^lifera  Koenike,  Abb.  naturw.  Ver.  Bremen,  XIV,  1897,  p.  289. 

THYAS. 

Thyas  Koch,  Crust.  Myr.  Arach.  Deutsoh.,  1835,  fase.  5. 

T.  pedunculata  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  192. 
T.  stolli  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  194. 

PANISUS. 
PaniHus  Koenike,  Zool.  Anz.,  XIX,  189(5,  p.  356. 
P.  cataphracta  Koenike.  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  196. 

TANAOGNATHUS. 
Tanofrnathus  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXI,  1900,  p.  193. 
T.  spinipes  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXI,  1900,  p.  194. 

KRENDOWSKIA. 
Krendoirskia  Piersiq,  Zool.  Anz.,  XVI II,  1895,  p.  147. 
K.  ovata  Wolcott.  Trans.  Amer.  Micr.  So<\,  XXI,  1900,  p.  181. 

STEGANASPIS. 
StPffanuftpiM  Wolcott,  Trans,  Amer.  Micr.  Soc,  XXII,  1901,  p.  105. 
S.  arrenuroideB  Woixjott,  Trans.  Amer.  Micr.  Soc,  XXII,  1901.  p.  KMJ. 

ARRENURUS. 
Arrenurus  Ducfts.  Ann.  Sci.  Nat.,  (2).  I,  1834,  p.  17. 

A.  birgei  Marshall,  Trans.  Wise  Acad.  Sci.,  Arts,  Lett.,  XIV   (Pt.  1),  1903, 

p.  158. 
A.  cardlacus  Marshall,  Trans.  Wise  Acad.  Sci.,  Arts,  Let.,  XIV  (Pt.  1),  1903, 

p.  153. 
A.  caudatus  De  Geer,  M^m.  Hist.  Ins..  III.  1778,  p.  139. — Pi^sio.  Das  Tierreich, 

Lief.  13,  1901,  p.  87.— Marshall,  Trans.  Wise.  Acad.  Sci.,  Arts.  I^ett,  XIV 

(Pt.  2),  1904,  p.  521. 
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A.  conicus  Piebsig,  Zool.  Anzeiger,  XVI,  1803.  p.  311 ;  Das  Tierreich,  Lief.  13, 

1901.  p.  86.— Marshall.  Trans.  Wise.  Acad.  Sci.,  Arts,  Lett,  XIV  (Pt  1), 

1903,  p.  158. 
A.  corniger  Koenike,  Zool.  Anzeiger,  XVII,  1894,  p.  276. — Piersig,  Das  Tierreich, 

Lief.  13,  UK)!,  p.  84.— Marshall.  Trans.  Wise.  Aead.  Sei.,  Arts,  Lett,  XIV 

(Pt  1),  1903,  p.  155. 
A.  cylindratus  Piersio,  Zool.  Anzeiger,  XIX,  1896,  p.  441 ;  Das  Tierreich,  Lief. 

13,  1901,  p.  &i.— Marshall,  Trans.  Wise.  Acad.  Sel.,  Arts.  Lett,  XIV  (Pt 

1),  1903.  p.  156. 
A.  globator  MiJujcB,  Zool.  Dan.  Prodr.,  1776,  p.  188. — Piersig.  Das  Tierreich, 

Lief.  13,  1901,  p.  82.— Marshall,  Trans.  Wise.  Acad.  Sci„  Arts,  Lett.  XIV 

(Pt  1).  1903,  p.  148. 
A.  globator  var.  megralurus  Marshall,  Trans.  Wise.  Acad.  Set,  Arts,  Lett..  XIV 

(Pt  1),  1903,  p.  150. 
A.  interpositus  Koenike,  Abh.  natiirw.  Ver.  Bremen,  XIII,  1895,  p.  176. 
A.  krameri  Koenike,  Al)h.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  182. 
A.  lautus  Koenike,  Al)h.  naturw.  Ver.  Bremen,  XIII,  1805,  p.  172. 
A.  manubriator  Marshali^  Trans.  Wise.  Aead.  Sci.,  Arts,  Lett,  XIV  (Pt  1), 

190.3,  p.   151. 
A.  morrisoni  Marshall,  Trans.  Wise.  Acad.  Set,  Arts,  I^tt,  XIV  (Pt  2),  UKM, 

p.  523. 
A.  parallellatus  Marshall,  Trans.  Wise.  Acad.  Set,  Arts,  I^tt,  XIV  (Pt  1), 

1JK)3,  p.  154. 
A.  securiformiB  Piersig,  Zool.  Anzeiger,  XVII,  1894,  p.  377;  Das  Tierreich,  Liet 

13,  1901,  p.  8:^.— Marshall,  Trans.  Wise.  Acad.  S<'i.,  Arts,  Lett.,  XIV  (Pt  1). 

lfK)3,  p.  152. 
A.  setiger  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  178. 

ATURUS. 
AUtruH  Kramer,  Arch.  f.  Naturgesch,  XLI,  1875,  p.  309. 

A.  mirabilis  Piersig,  Sitzungsb.  Ges.  Leipzig,  XXII-XXIII.  1897,  p.  157. 

scahvr  Koenike,  Abh.  natuiw.  Ver.  Bremen,  XIII,  1895,  p.   IHH  (not 
Kramer). 

XYSTONOTUS. 

XyHtonotuH  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXI,  19(X).  p.  185. 

X.  asper  WoLcorr,  Trans.  Amer.  Micr.  Soc,  XXI.  1900,  p.  18<J. 

MIDEOPSIS. 
MUlcaph  Neitman.  Svenslca  Aliad.  Handl.,  XVII,  1880,  p.  67. 

M.  orbicularis  Muller,  Zool.  Dan.  I*rodr.,  1776,  p.  190. — Koenike,  Abh.  natum*. 
Ver.  Bremen.  XIII,  1895,  p.  191. 

LEBERTIA. 
Lchcrtia  Nkuman.  Svenska  Akd.  Handl.,  XVII,  1880rp.  68. 

L.  tau-insignita  Lebert.  Bull.  Soc.  Vaudoise  (2),  XVI,  1879,  p.  371. — Koenike, 
Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  201.  r  "^^^1^ 
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SPERCHON. 
Sperchon  Kbamer,  Arch.  f.  Naturgeseh.,  1877,  p.  240. 

S.  sflandulosuSy  Koenike,  Zeitisclir.  wisa.  Zool.,  XLIII,  1885,  p.  270 ;  Abh.  iiaturw. 

Ver.  Bremen,  XIII.  1895,  p.  202. 
S.  parmatus  Koemke,  Abh.  iiaturw.  Ver.  Bremen,  XIII,  1805.  p.  202. 
S.  tenuipalpis  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  204. 

LIMNESIA. 

Litnnesia  Koch,  Crust.  Myr.  Arach.  Deutseh.,  faso.  2,  1835. 

L.  comnta  Wolcott,  Trans.  Amer.  Mlcr.  Soc*.,  XXIV.,  1JK)3,  p.  148. 

L.  histrionlca  Hermann,  M^m.  Apterol.,  1804,  p.  55. — Wolcott,  Trans.  Amer. 

Mlcr.  Soc,  XXIV,  1903,  p.  14(5. 
L.  koenikei  Piersiq,  Zool.  Anz.,  1894,  p.  115;  Das  Tierreich,  XIII,  1JK)1,  p.  177. 
L.  maculata  Mulleb,  Zool.  Daniea  prod.,  1770,  p.  191. — Wolcott,  Trans.  Amer. 

Mlcr.  Soc.,  XXIV,  1903,  p.  150. 
L.  paucispina  Wolcott,  Trans.  Amer.  Mlcr.  Soc,  XXIV,  11K)3,  p.  152. 
"L,  undulata  Mulleb,  Hydrachme  Danhv,  1781,  p.  80. — Koenike,  Abh.  naturw. 

Ver.  Bremen,  XIII,  1895,  p.  200.— Wolcott,  Trans.  Amer.  Mlcr.  Soc,  XXIV, 

1903,  p.  149. 

LIMNESIOPSIS. 
LimncHiopms  Piersig,  Zoologlca,  XXII,  18!)7,  p.  204. 
L.  anomala  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  207. 

KOENIKEA. 
Koenikea  WoLCon\  Trans.  Amer.  Micr.  Soc,  XXI,  IIKK),  ]>.  189. 
K.  concava  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXI,  IIKX),  p.  190. 

ATRACTIDES. 

Atraciides  Koch,  Crust.  Myr.  Arach.  Deutseh.,  fasc.  11,  1837. 

A.  spinipes  Koch,  Crust.  Myr.  Arach.  Deutseh.,  fasc  11,  1837,  Ar.  10. 

avails  Koenike,  Abh.  nature'.  Ver.  Bremen,  VIII,  1883,  p.  32;  XIII, 
1895,  p.  211. 

HYGROBATES. 

Hygrohates  Koch,  Crust.  Myr.  Arach,  Deutseh.,  fasc.  10,  1837. 

H.  decaporus  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII.  1895,  p.  215. 

H.  ezllis  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  213. 

H.  longlpalpis  Hermann,  Mem.  Apterol.,  1804,  p.  55. — Koenike,  Abh.  naturw. 

Ver.  Bremen,  XIII,  1895,  p.  212. 
H.  multiponis  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  18J)5,  p.  210. 

TYRRELLIA. 
Tyrrellia  Koenike,  Abh.  naturw.  Ver.  Bremen.  XIII,  1895,  p.  198. 
T.  clrcularis  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  190, 
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ATAX. 
AtajT  Fabbicius,  Syst.  Antliatorum,  1805,  p.  BfUI. 

A.  abnormipes  Wolcott,  Zool.  Bull.,  I,  1M)8,  i>.  280;  TraiiK.  Anier.  Micr.  Soc.. 

XX,  18!m,  \K  218. 
A.  aculeatuB  Koenire,  Zool.  Aiiz.,  XIII,  1880,  p.  140. 
A.  aculeatuB  var.  eayi  Piebsio.  Das  TIerrelch,  XIII,  1J)01,  p.  218.— Wolcott. 

Trans.  Amer.  Mlcr.  B(k\,  XX,  1800,  p.  210. 
A.  adensamexi  Thon,  Aim.  Hofmus.  Wlen,  XVI,  1002,  p.  81. 
A.  arcuata  Wolcott,  Zool,  Bull..  I,  1808,  p.  284 ;  Trans.  Amer.  MIer.  Soc.  XX. 

1800.  p.  231, 
A  crasBlpes  MClleb.  Zool.  Dan.  Prodr,.  1776,  p.  180.— Wolcott,  Trans.  Amer. 

Micr.  Soc,  XX,  1800,  p.  205. 
A.  fossidatus  Koenike,  Abh.  naturw.  Ver.  Bremen.  XIll,  1805,  p.  221. — WoLoirr. 

Trans.  Amer.  Micr.  Soc,  XX,  1800,  p.  22(1. 
A.  Indistlnctus  Wolcott,  Zool.  Bull..  I.  1808,  p.  281 ;  Trans.  Amer.  Micr.  Soc^ 

XX,  18J)0,  p.  221. 
A.  Intermedins  Koenike,  Abh.  naturw.  Ver.  Bremen.  VII,  1882.  p.  265. 
A.  intermedius  var.  Wolcotti  Piebsiq,  Zool.  Anzeiger,  XXII I.  1000.  p.  211.— 

Wolcott.  Trann.  Amer.  Micr.  Soc,  XX,  18J)0,  p.  214. 
A  pectinata  Wolcott,  Zool.  Bull.,  I,  1808,  p.  280 ;  Trans.  Amer.  Micr.  Sw.,  XX, 

ISOO,  p.  212. 
A.  aerratus  Wolcott,  Zool.  Bull..  I,  1808.  p.  282 ;  Trans.  Amer.  Micr.  Soc.  XX, 

18J>0,  p.  22.3. 
A.  stricta  Wolcott,  Zool.  Hull.,  I,  1808,  p.  28.3;  Trans.  Amer.  Micr.  Soc.  XX, 

1800,  p.  220. 
A  tumiduB  Wolcott,  Zool.  Bull.,  I.  1808,  p.  285;  Trans.  Amer.  Micr.  Soc,  XX, 

ISOJ).  p.  XWk 
A.  ypsilophorus  BoNz,  Nova  Acta  Acad.  Ijcop.,  VII,  1783,  p.  52. 
A.  ypsilophorus  var.  haldemani  PiEBSia,  Zool.  Anz..  XXIII    (1000).  p.  212.— 

KoENiKK,  Abb.  naturw.  Ver.  Bremen,  XIII.  1805.  p.  217. — Wolcott,  Trans. 

Amor.  Micr.  Soc,  XX,  1800,  p.  233.* 

formosa  Dana  and  Whelpley,  Amer.  Jour.  Sci.,  XXX.  1836.  p.  357. 
oviformiH  Haldeman,  Zool.  Contrib..  1842,  p.  1. 
lactca  Haldeman,  Zool.  Contrib.,  1842,  p.  1. 

UNIONICOLA. 

T:nionico1a  Haldeman,  Zool.  Contrib.,  1842.  p.  1.     [Most,  if  not  all,  the  si>ecies 
arc  probably  synonyms  of  Atax  ypsUophorua,] 

U.  humerosa  Haldeman,  Zool.  Contrib.,  1842,  p.  2. 
U.  lugubris  Haldeman,  Zool.  Contrib.,  1842,  p.  2. 
U.  personata  Haldeman,  Zool.  Contrib..  1842,  p.  2. 
TJ.  proxima  Haldeman,  Zool.  Contril).,  1842.  p.  2. 
TJ.  reticulata  Haldeman,  Zool.  Contrib.,  1842,  p.  3. 
U.  symmetrica  Haldeman,  Zool.  Contrib.,  1842.  p.  2, 
XT.  unicolor  Haldeman,  Zool.  Contrib.,  1842,  p.  3, 

NEUMANIA, 
Seumania  Lebert,  Bull.  Soc  Vaudoise  (2),  XVI,  1870,  p.  340. 
N.  vernalis  Miller,  Zool.  Dan.  I»rodr.,  1776,  p.  180.— Koenike.  Abh.  naturw. 
Ver.  Bremen,  XIII,  1805,  p,  218,— Pjcbsig,  D^h  Tlerdech,  XIII,  1901,  p.  227. 
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NAJADICOLA. 
Najadicola  Piersio,  Zool.  Anz.,  XX,  1897,  p.  60. 

U.  ingens  Koenike,  Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  219.— Wolcott, 
Trans.  Amer.  Micr.  Soc,  XX,  189J),  p.  238. 

FELTRIA. 
Feltria  Koenike,  Zool.  Anz.,  XV,  1892,  p.  323. 

P.  minuta  Koenike,  Zool.  Anz.,  p.  323,  1892.— Piersig,  Das  Tierreich,  XIII,  1901, 
p.  231. 

FIONA. 

Fiona  Koch,  Ubers.  Araclin.  Syst.,  Ill,  1842.  i).  13. 

P.  constrictus  W^oixott,  Trans,  Amer.  Micr.  Soc.,  XXIII,  1902,  [).  222. 

P.  coronis  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1J)02,  p.  208. 

P.  crassus  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  11K)2,  p.  240. 

P.  debilis  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  234. 

P.  exilis  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  210. 

P.  fizscatus  Hermann,  Mem.  apterol.,  1804,  p.  58. — Piersig,  Das  Tierreicli,  XIII, 

1JK)1,  p.  25(>. 
P.  gn^iatemalensis  Stoix,  Biol.  Cent-Araer.  Aracli.-Acai*!.,  1887,  p.  11. — Koenike, 

Abh.  naturw.  Ver.  Bremen,  XIII,  1895,  p.  209. 
P.  inconstans  Wolcott,  Trans.  Amer.  Micr.  So<-.,  XXIII,  11K)2,  p.  241. 
P.  mediuB  Wolcott,  Trans.  Amer.  Micr.  Soc.  XXIII,  1902,  p.  229. 
P.  obturbans  Piersig,  Zool.  Anz.,  XIX,  1890,  p.  439. — W'olcott,  Trans.  Amer. 

Micr.  Soc,  XXIII,  1902,  p.  240. 
P.  pugilis  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  213. 
P.  relghardi  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  235. 
P.  rotundiiB  Kramer,  Arch.  f.  Naturgesch.,  1879,  p.  12. — Wolcott,  Trans.  Amer. 

Micr.  Soc,  XXIII,  1902,  p.  2:^1. 
P.  setiger  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1JK)2,  p.  243. 
P.  spinulosus  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  11K)2,  p.  220. 
P.  triangularis  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  220. 
P.  tnrgldus  Wolcott,  Trans.  Amer.  Micr.  Soc,  XXIII,  1902,  p.  210. 

HYDRACHNA. 
(Unplaced.) 

HL  belostomfiB  Riley,  1st  Kept.  U.  S.  Ent.  Com.,  1878,  p.  312. 

H.  coccinea  Haldeman,  Proc  Phil.  Acad.,  I,  1842,  p.  19(5. 

H.  nebulosa  Haldeman,  Proc.  Phil.  Acad.,  I,  1842.  i).  19(). 

H.  pyriformls  Dana  and  Wiielpley,  Amer.  Journ.  Sci.,  XXX.  1836,  p.  358. 

HL  5-tindata  Haldeman,  Proc  Phil.  Acad.,  I,  1842,  p.  184. 

H.  scabra  Haldeman,  Proc  Phil.  Acad.,  I,  1842,  p.  184. 

H.  triangularis  Say,  Journ.  Phil.  Acad..  II.  1821,  p.  79.— Le  Conte,  Edit,  II, 

1859,  p.  22.     [Probahly  equal  Atax  ypsilophonta,] 
H.  tricolor  Packard,  Amer.  Journ.  Sci.  (3),  I,  1871,  p.  108. 
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Family  HALACARID^. 
THALASSARACHNA. 
ThaluMHarachna  Packard,  Ainer.  Journ.  Sol.  (3),  I.  1871.  p.  108. 
T.  verrillil  Packard,  Ainer.  Journ.  Sol.  (3),  I,  1871,  p.  107. 

Family  IXODIDiE. 

ARGAS. 

Argas  Latreille,  PfCkmh  Caract.  Ins..  1796,  p.  178. 

A.  miniatus  Koch,  Arcli.  f.  Naturg.,  X,  1844,  p.  219. — Salmon  and  Stiles,  17th 
Ann.  Kept.  Bur.  Anim.  Ind.,  1902,  p.  402. 

amcrivaua  Packard,  Rei)t.  U.  S.  Geol.  Survey  Montana,  Idaho.  Wto- 
niluK,  TTtali,  1872,  p.  740.— Neumann,  M(mu  Soc.  Zool.  France.  1896, 
p.  9. 
radiatus  Uailliet,  Tralte  Zool.  MM.,  1893.  p.  718. 
HvrnicuH  Neumann,  Arch.  Parasit,  IX,  UK)r>,  p.  240  (not  of  Fischer).  , 
A.  sanchezi  Duofes.  La  Naturaleza   (2),  I,  1891,  p.  20. — Neumann,  Mem.  Soi*. 
Zool.  France,  189(>,  p.  10 ;  1901,  p.  255. 

ORNITHODOROS. 

Oniiihodoroft  Koch.  Arch.  f.  Naturg.,  X,  IHW,  [>.  219. 

O.  meguini  DuGfes.  La  Naturaleza  Mexicana,  VI,  1885.  p.  197. — Neumann.  Mt^ro. 
Soc.  ZcM)l.  France,  189(5,  p.  42. — Salmon  and  Stiles,  17th  Ann.  Ke|»t.  Bur. 
Annn.  Ind..  15K)2,  p.  408. 

sinnofium  Marx,  Proc.  Ent.  Soc.  Washington,  III,  l^K'S,  j).  1!K>  (tf*j/.i- 
rhoprittm). 

0.  turlcata  DnsKS,  La  Natur.  Mt^xicaua,  VI,  1885,  p.  19t>. — Neumann,  M^m.  Soc. 

Zool.  France,  ISfHi,  i>.  31. 

americanus  Marx,  I*roc.  Ent.  Soc.  Washington,  1895.  Ill,  p.  199. 

IXODES. 
Ixodes  Latreille,  Pr(k*is  Caract.  Ins.,  1796,  p.  179. 

1.  angustus  Neumann.  MC^m.  Soc.  Zool.  France,  1889,  p.  136;  1901,  j).  2f^. 

I.  arcticus  Osborn,  Fur  Seals  and  Fur  Seal  Islands  of  North  Pacific  Ocean,  HI, 

18i)9.  pp.  55;^-.554. 
I.  brunneus  Kocn,  Arch.  f.  Naturg.,  X,  1844,  p.  2,32;  Arachn.  Syst.  IV.  1847,  l^ 

101 ;  Neumann,  Arch.  Parasit.,  VIII,  1904,  p.  454. 
I.  califomicus  Banks,  l»roc.  California  Acad.  Science  (3),  III,  19(H,  p.  3<W. 
I.  cookel  Packard,  1st  Ann.  Kept.  l*eal)ody  Acad.  S<*ience,  18<a),  p.  (>7. 
cniniirlua  Fitch,  14th  New  York  Uei)t.,  1871,  p.  SiMi. 
hcj-ajjo fills  var.  lonf/ispinosus  Neumann,  Mem.  Soc.  Zool.  France.  IWl. 

p.  283. 
hcragonuH  Salmon  and  Stiles,  17th  Ann.  Rept.  Bur.  Anini.  Ind..  190i 
p.  467  (not  of  Leach). 
I.  dentatus  Neumann,  M^ni.  Soc.  Zool.  France,  1899,  p.  119. 
I.  diverslfoBsus  Neumann,  MC»m.  Soc.  Zool.  France.  1899,  p.  136. 
I.  frontalis  Panzer,  Fauna  Ins.  Germ.,  fasc.  59,  flg.  23,  1795. — Neumann,  Mftn. 
Soc.  Zool.  France,  1899,  p.  133. 
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I.  fuscus  Say,  Jouni.  Phil.  Acad.,  II,  1821,  p.  79.— Le  Conte,  Ktllt.,  II,  22,  1859. 

[Probably  male  of  /.  scaputaris.] 
I.  inchoatus  Neumann,  Mem.  Soc.  Zool.  Frjince,  1901,  p.  28.^  (as  var.  of  hcj-ay- 

onus).     [Doubtfully  the  same  as  Euror)ean.] 
I.   riciniis   Linnaeus,   Syst.   Nat.,    1758,    p.   (315. — Neumann,    AKmu.    Sik-.   Zool. 

France,   1899,  p.   112. — Salmon   and   Stiles,   17th  Ann.   Kept.   Bur.  Anim. 

Ind.,  1902,  p.  4(53. 
I.  scapularis  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  78.— Le  Conte,  Edit,  11,  1859, 

p.  21. 

a/fini8  Neumann,  M^m.  Soc.  Zool.  France,  1899,  p.  120. 
I.  sculptus  Neumann,  Arch.  Parasit.,  VIII,  1904,  p.  4(j2. 
I.  uriBB  White,  Sutherland's  Journ.  Voy.  BafTins  Bay,  II,  App.,  1852,  p.  ccx. 

[No  description.]     [Perhaps  Ceratixodes  borcalis  Kramer  and  Neuman.] 

CERATIXODES. 
Ceratixodes  Neumann,  Arch.  Parasit.,  VI,  1902,  p.  115. 

C.  borealls  Kbamer  and  Neuman,  Acariden  wahrend  Vega  Exped.,  1888,  p.  52(5. 

fitnbriatus  Kramer  and  Neuman,  Acariden  wahrend  Vega  Expe<l.,  1883, 
p.  526,  male. 

hirsutus  Birula,  Bull.  Acad.  Imp.  St  Petersb.,  1895,  p.  350. 
C.  aignatuB  Birula,  Bull.  Acad.  Imp.  St.  Petersb.,  1895,  p.  357. 

H^GMAPHYSALIS. 
H(rmaphuHalis  Koch,  Arch.  f.  Naturg.,  X,  1844,  j).  237. 

H.  chordeills  Packard,  1st  Ann.  Kept.  Peal)ody  Acad.  Science,  1809,  p.  07. 
H.  leporis-palustris  Packard,  1st  Ann.  Kept.  Peabody  Acad.  Science,  18«»9,  p. 
67.— Neumann,  Mem.  Soc.  Zool.  France,  1897,  p.  343. 

rostralis  Duces,  Bull.  Soc.  Zool.  France,  1888,  p.  129.     {Oonixodes.) 

AMBLYOMMA. 
Amhlyomma  Koch,  Arch.  f.  Naturg.,  X,  1844,  p.  223. 

A.  amerlcana  Linnaeus,  Syst  Nat,  X,  1758,  p.  (515. — Fitch,  14th  N.  Y.  R^pt.l 
1871,  p.  364.— Neumann,  M^m.   Soc.  Zool.   France,   18J)9,  p.  209.~Salmon 
and  Stiles,  17th  Ann.  Kept  Bur.  Anim.  Ind.,  1902.  p.  475. 
f  orbiculatm  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  7(5. 
unipuncta  Packard,  Ist  Ann.  Kept  Peabody  Acad.  Sci.,  18(59,  p.  (5(5. 
A.    cajennense   Fabricius,   Entom.   syst.,    IV,   1794,   p.   427. — Koch,    t'^bersicht 
Arachn.  syst,  IV,  1847,  p.  73.— Neumann*,  M6m.  Soc.  Zool.  France,  1899, 
p.  205. 

crenatum  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  70. — Le  Conte,  Edit.,  II, 

1859,  p.  20. 
mixtum  Koch,  Arch.  f.  Naturg.,  X,  1844,  p.  227. 
A.  macnlatum  Koch,  Arch.  f.  Naturg.,  X,  1844.  p.  227. — Neumann,  M^m.  Soc. 
Zool.,  France,  1899,  p.  249. 

tigrinum  Koch,  Arch.  f.  Naturg.,  X,  1844,  p.  227. 
teneUum  Koch,  Arch.  f.  Naturg.,  X,  1844,  p.  227. 
ruhripes  Kocn,  Arch.  f.  Naturg.,  X,  1844,  p.  228. 
ovatum  Koch,  Arch.  f.  Naturg..  X,  184-1,  p.  228. 

triste  Koch,  Arch.  f.  Naturg.,  X,  1844,  p.  229.  ^^^^^^^^^  by  GoOqIc 

A.  tuberculatum  Marx,  Insect  Life,  VI,  p.  314. — Neumann,  M^m.  Soc.  Zool. 
France,  1899,  p.  235. 
Prnp  N  IVf  vnl   vxxii — 07 .S9 
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DERMACENTOR. 

Drrmaccniov  Koch,  Arch.  f.  Naturpes.,  X.  1844,  p.  235. 

D.  albipictus  1*ackard,  Aiiier.  Nat..  II,  IS^iS,  p.  559   (no  description)  ;    Cv\iid 
Study  Ins.,  0th  part,  p.  6(J2,  18<>0  (Aug.)  ;  Aiuer.  Nat.,  Ill,  18t50.  p.   ?Uk-V-<;. 
rariegatuft  Neumann.  MC'ni.  Soc.  Zool.  France,  1897,  p.  IMM. — Ss^a^lmo: 

and  Stiles,  17th  Ann.  Rept.  Bur.  Anini.  Ind,.  1902,  p.  452. 
rrticulatus  Salmon  and  Stiles,  17th  Ann.  Kept.  Bur.  Anhn.  liicl..    lOiii 
p.  448  (not  of  FabrlcluR). 
D.  bifurcatus  Neumann,  MCmm.  Soc.  Zool.  France,  1899,  p.  122;  An^Ii.  I*nrHd«itc»i. 

VIII,  1904,  p.  453. 
D.  nigrolineatus  Packard,  1st  Ann.  Rept.  Peabody  Acad.  Science.  1869,  p.  i5«l 
D.  nitens  Neumann,  M^m.  Soc.  Zool.  France,  1897,  p.  37<». — Salmon  and  STiLtK. 

17th  Ann.  Rept.  Bur.  Anim.  Ind.,  1902,  p.  455. 
D.  occidentalis  Neumann,  Archiv.  Parasltol.,  IX.  1905,  p.  235. 

reticulatuH  Neumann,  Mem.  Soc.  Zool.  France.  1897.  p.  300,  part. 
D.   parumapertus  Nei^mann,   MC»m.   Soc.  Zool.   France,   1901.   p.   21*7 ;    Ar<*Iiiv. 

Parasitol.,  IX,  1905,  p.  2:^0. 
D.  variabilis  Say,  Journ.  Phil.  Acad..  II,  1821,  p.  77.— Lk  ('onte.  Kdlt..   II.   1S55>. 
p.  21. 

mncncuuuH  Authors  (not  Linnaeus). 

clecfus  Koch.  Arch,  f,  Naturges..  X.  1844,  p.  2:^5. — Salmon  and  Stiles. 

17th  Ann.  Rept.  Bur.  AniiiL  Ind.,  1902,  p.  455. 
albipictus  Packard,  1st  Rept.  Peabody  Acad.  Sci.,  1809,  p.  iUi  (not  of 

Guide  and  Aiuer.  Nat.). 
ostriatns  Fitch,  14th  New  York  Rept.,  1871,  p.  3r>0. 
rohcrtsoni  Fitch,  14th  New  York  Rept.,  1871,  p.  3W>. 
.'  punctuJatus  Say,  Journ.  Phil.  Acad.,  II.  1821,  p.  78.— Le  Conte.  Edit 
p.  21,  1859. 

MARGAROPUS. 

Margaropus  Karsch,  Mitt.  Mtlnch.  Ent.  Ver.,  1879,  p.  96. 

M.  annulatus  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  75.— Le  Conte,  Edit,.  II,  1859. 
p.    19. — Neumann,    M^m.    Soc.    Zool.    France,    1897,  p.   407. — Salmon   and 
Stiles,  17th  Ann.  Rept.  Bur.  Anim.  Industry.  1902,  p.  420. 
hovis  Packard.  Ist  Rept.  Peabody  Acad.  Sci..  18<>9,  p.  08. 
hoi'is  Riley.  Gamgee's  Rept.  Diseases  Cattle,  1809,  p.  168. 
indentatus  Gamgee,  Gamgee's  Rept.  Diseases  Cattle,  1869,  p.  121. 
dugcHi  M6GNIN,  Les  Parasites,  1880,  p.  126. 

IXODES. 
(Unplaced.) 


-T.  ductus  f,y  ^bX^ius,  Syst.  Antliatorum,  1805,  p.  356. 
-T-  ^'^atic^  <,  Journ.  Phil.  Acad..  1821,  p.  77.— Le  Co 


-^^         ,,  ., _ _- __,  , _J  Conte,  Edit..  II.  1859.  p.  2a 

^^^^bf,.  *^^,,    DennaccfUor.] 


Digitized  by  VjOOQ  IC 


J 


NO.  1653.  CA  TALOG  VE  OF  THE  A  CA RISA—BA SKS.  609 


Family  GAMASID.i^:. 
HALARACHNE. 
Haldrachne  Allman,  Ann.  Mag.  Nat.  Hist.,  XX,  1847.  p.  47. 
H.  Americana  Banks,  Proc.  Ent.  Soc.  Wash.,  IV,  18i^,  \\.  1\l\. 

PTEROPTUS. 
Pteroptm  Dufour,  Ann.  Soi.  Nat.,  XXVI,  1832,  p.  98. 
P.  americanus  Banks,  Canad.  Entom.,  1002,  p.  173. 

DERMANYSSUS. 
Dermanyssus  Duces,  Ann.  Sci.  Nat.  (Zoo!.),  I,  1834,  p.  18. 

D.  gallinsB  Redi,  Esper.  Int.   Insett!.,  1668,  pi.  ii.— M^gnin,  Parasit.,   188(),  \). 
115.— OSBOBN,  Bull.  33  Iowa  Agric.  Exp.  Sta.,  1896,  p.  5^. 

LIPONYSSUS. 

Lipanyssus    Kolenati,    Sitzungsl)er.    Kals.    Akad.    Wisaensclift.    Wlen,    Math.- 
naturw.  cl.,  XXXV,  1859,  p.  172. 

Ii.  americanus  Banks.  Proo.  Ent.  Soc.  Wash.,  VII,  19(K),  p.  l.'^6. 

HyEMOGAMASUS. 
HmnogamasuH  Berlese,  Acari  Myr.  Scorp..  fnsc.  WX  1889. 
H.  americanus  Banks,  Proo.  Ent.  Soc.  Wash.,  VII.  19(H>,  p.  137. 

RAILLIETIA. 

Raillietia  Tbouessabt,  C.  R.   Soc.  Biol.,   LIV,   1902.  p.   1337;    Bull.   S(K'.  Zool. 
France,  XXVII,  1902,  p.  232. 

B.  auris  Leidy,  Proc.  Phil.  Acad.,  1872,  p.  138.— Trouessart,  (\  R.  Soc.  Biol., 

LIV,  1902,  p.  1337;    Bull.  Soc.  Zool.  France,  XXVIl,  1902,  p.  233. 

CEL>ENOPSIS. 
Celamopsis  Berlese,  Acari  Myr.  Scorp.,  fasc.  31,  1886. 

C.  americanus  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  1906,  p.  137. 

SEIUS. 
Seius  Koch,  Crust.  Myr.  Arachn.  Deutsch.,  fasc.  4,  1836. 

S.  sanboml  Packard.  Cave  Memoir,  1887,  p.  42. 

a  quadripilis  Banks,  Proc.  Ent  Soc.  Wash.,  VII,  190(J,  p.  138. 
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L^GLAPS. 
Lalaps  K(x?H,  Crust.  Myr.  Arachii.  Deutscb.,  fa8c\  4,  1836. 

L.  cavemicola  Packard,  C^ave  Memoir,  1887,  p.  42. 

L.  cunelfer  var.  americanus  Berlese,  Hedia,  I,  1004,  p.  418. 

L.  macropilis  Banks,  TrcK-.  Eiit.  Soc.  Wash..  VII,  19(Ki.  p.  139. 

L.  piloBula  Banks,  I»roo.  VixWt.  Acad.  Science,  (3),  III,  11X)4,  jk  3«8. 

L.  placidus  Banks,  Joiirii.  N.  Y.  F]nt.  Soc.,  18J)5,  p.  128. 

L.  simlUs  MoNiEZ,  Rev.  Biol.  Nord  France,  VI,  18!)4.  p.  20. 

L.  wyandottensifl  Packard,  Cave  Memoir,  1887,  p.  42. 

ECHINOMEGISTUS. 

EchinomcijintUH  Berlese,  Hedia,  1,  IJKH,  \\.  2fMi. 

E.  wheeleri  Wasmann,  Zool.  Anzeiger,  lOCKJ,  p.  72  {Antcnnophorus) . — Berlese. 
Redia,  I,  11K)4,  p.  308. 

GAMASUS. 
Qamasus  Latreille,  Hist.  nat.  Crust.  Ins.,  III.  1802,  p.  (M. 

G.  antennsepes  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  71. — Le  Conte,  E3dlt.,  II. 

1850,  p.  17. 
O.  californicus  Banks,  Proc.  Calif.  Acad.  Science  (3),  III,  1904,  p.  308. 
G.  juloidcs  Say,  Journ.  Phil.  Acad.,  II,  1821,  i).  72.— Le  Conte,  Edit..  II,  1859. 

p.  18. 
O.  longipalpoides  Felt,  11th  Rept.  State  Kntoni.  N.  Y.,  1890.  p.  259.     [Name  not 

to  he  applied  unless  mite  is  new.] 
G.  musculus  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  72.— Le  (^onte.  Edit,  II,  1850. 

p.  17. 
G.  nldularius  Say,  Journ,  Phil.  Acad.,  II,  1821,  p.  72.— Le  Conte,  Edit,  II,  1859. 

p.  17. 
G.  passall  Ciul^:RiN,  Iconog.  R^gne  AniuL,  IV,  Arachn.,  1843,  p.  15. 
G.  spinipes  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  71.— Le  Conte,  Edit.,  II,  1859, 

p.  17. 
G.  stygiuB  Packard,  Cave  Memoir,  1887,  p.  42. 
G.  troglodytes  Packard,  Cave  Memoir,  1887,  p.  42. 

MACROCHELES. 
MacrochrlcH  Latreille,  R^gne  Anim.  (nouv.  ed.  rev.  et  aug.),  IV,  1829,  p.  282. 

M.  arcticus  Kramer  and  Neuman,  Acariden  wahrend  Vega  Exped.,  T883,  p.  522. 
M.  carolinensls  Banks,  Proc.  Ent  Soc.  Wash.,  VII,  1900,  p.  137. 
M.  exilis  Banks,  PrcK*.  Wash.  Acad.  Sciences,  II,  1900,  p.  485. 
M.  mcestuB  Banks,  Canad.  Entom.,  1898,  p.  205. 

MEGISTHANUS. 
MegiHthanm  Tiiorell,  AniL  Mus.  Genov..  XVIII.  1882.  p.  41. 
M.  floridanus  Banks,  Proc.  Acad.  Nat  Sci.  Phil.,  1904,  p.  14$. 
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LIROASPIS. 
TAroaspift  Banks,  Cauad.  Entom.,  1902,  p.  174. 
L.  americana  Banks,  Canad.  Entom.,  1^)2,  p.  174. 

UROPODA. 
Vropoda  liATREiLLE,  Gen.  (^nist.  Ins.,  I,  1806,  p.  157. 

U.  americana  Riley.  Proc.  Am.  Assoc.  Adv.  Sci.,  XXV,  1877,  p.  273;  9th  Mo^ 

Kept,  1877,  p.  41. 
U.  campomolendina  var.  canadensis  Beri.ese,  Redia.  II,  1S)05,  p.  22. 
U.  formica  Frrcii,  Trans.  N.  Y»  State  Agrie.  S(K'.  for  1854,  i).  857,  (1855).     1st 

Kept.  p.  153. 
U.  lucifuguB  Packard,  C'ave  Memoir,  1887,  p.  42. 

U.  pennsylvanica  Berlese,  Redia,  I,  1904,  p.  251;  p.  347  {I'roplitella), 
U.  punctulata  Banks,  Canad.  Entom.,  1898,  p.  266. 

TRACHYTES. 
Trachytes  Michael,  Trans.  Roy.  Micr.  Soc,  1894,  p.  297. 
T.  lag^en«eformis  Berlese,  Redia,  II,  1905,  p.  21. 

CILLIBA. 
CUUha  Heyden,  Isis,  1826,  p.  612. 

C.  circularis  Banks,  Canad.  Entom.,  1898,  p.  266  {Diacopoma). 

C.  hirsuta  Banks,  Proc.  U.  S.  Nat  Mus.,  XXV,  1902,  p.  221  {Diftcopofna). 

C.  hirticoma  Berlese,  Redia,  I,  1904,  pp.  246,  331. 

DINYCHUS. 
Dinychus  Kramer,  Arch.  f.  Xaturg..  LII,  1886,  p.  255. 
B.  americanus  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  IIXKJ.  p.  139. 

Family  ORIBATID.E. 

GALUMNA. 
Oalumna  Heyden,  Isis,  1826.  p.  612.     [Orihota  of  authors,  not  of  r^treille.] 

O.  afinis  Banks,  Trans.  Amer.  Ent.  Soc.,  XXII,  1895,  p.  6. 

O.  alata  Packard,  Cave  Memoir,  1887,  p.  42.     [Name  pre<)ccupie<l :  but  it  may  1h» 

a  synonym  of  some  other  species.] 
O.  arborea  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  7. 
O.  armipes  Banks,  Proc.  Acad.  Nat.  Sci.  Phllad.,  IIMM),  p.  492. 
O.  depressa  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  6. 
O.  emarginata  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  7. 
G.  hirsuta  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  7. 
a.  imperfecta  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  11K)(>.  p.  492. . 
G.  magna  Banks,  Trans.  Amer.  Ent.  Soc.  XXII.  1895,  p.  6. 
Q.  minuscula  Banks,  Proc  Acad.  Nat.  Sci.  Phihid.,  1906.  p.  4^2edbyCjOOgle 
a.  moBSta  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  6. 
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Qt,  nitldula  Banks,  Ptoc.  Acad.  Nat.  Sci.  Philad..  1906,  p.  491. 
G.  palustrls  Banks,  Jouru.  N.  Y.  Ent  Soc.,  1895,  p.  128. 
O.  persimlllB  Banks.  Proe.  Acad.  Nat.  Sci.  Philad..  1906,  p.  491. 
O.  pratensls  Banks,  Trans.  Amer.  Ent.  Soc.,  XXII,  1895,  p.  6. 
G.  robusta  Banks,  Trans.  Anier.  Ent.  Soc.,  XXII.  1895,  p.  7. 
G.  BlossonflB  Banks,  I*roc.  Acad.  Nat  Sci.  Philad.,  lfK)6,  p.  490. 
G.  texana  Banks,  Proc.  Acad.  Nat.  Sci.,  Philad.,  1906.  p.  494 
G.  turgrida  Banks.  Proc.  Acad.  Nat,  Sci.  Philad.,  1906,  p.  493. 
G.  unimacnlata  Banks,  Proc.  Acad.  Nat.  Sci.  Philad..  1906,  p.  490. 
-^.  vlr^nlca  Banks,  Proc.  Acad.  Nat,  «ci.  Philad.,  1906,  p.  493. 

ORIBATELLA. 

Oribatella  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  & 

O.  aquatlca  Banks,  Trans.  Amer.  Ent.  Soc.,  XXII.  1895.  p.  9. 
O.  arznata  Banks,  Trans.  Amer.  Ent.  Soc  XXII.  1895,  p.  9. 
O.  bldentata  Banks.  Trans.  Amer.  Ent.  Soc.,  XXII.  1895.  p.  S, 
O.  borealis  Banks,  Insects,  etc..  Commander  I  si..  1899,  p.  349. 
O.  minuta  Banks,  Trans.  Amer.  Ent.  Soc,  XXIII,  1896,  p.  76. 
O.  obesa  Banks,  Trans.  Amer.  Ent.  Soc.  XXII.  1895,  p.  9. 
O.  perfecta  Banks,  Trans.  Amer.  Ent.  Soc,  XXIII,  1891^,  p.  75. 
O.  4-dentata  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895.  p.  8. 
O.  setosa  Banks,  Journ.  N.  Y.  Ent.  Soc.  1895,  p.  129. 
O.  signata  Banks,  Trans.  Amer.  Eut.^  ^gc.,  XXII,  1895,  p.  9. 

ORIBATODES. 
OrihatodcH  Banks,  Trans.  Anier.  Ent.  Soc.  XXII,  18a5,  p.  10, 
O.  mlrabilis  Banks.  Trans.  Amer.  Ent.  Soc.  XXII,  1895.  p.  10. 

GYMNOBATES. 
Oynniobates  Banks.  Canad.  Entom.,  1902,  p.  175. 
G.  g^laber  Banks,  (\inad.  Entom..  liK)2,  p.  176. 

ORIBATULA. 
OrihfiiuUi  Berlese.  Acarl,  Myriop.  Scorp.  Ital.,  Crypt.  II.  1896,  p.  54. 
O.  pallida  Banks,  Proc  Acad.  Nat.  Sci.  Philad.,  1906.  p.  494. 

EREMyEUS. 

KrcmauH  Koch,  Crust.  Myr.  Arach.  Deutsch..  fasc.  3,  1835. 

E.  arctica  Banks,  Insects,  etc.  Commander  Isl.,  1899,  p.  349. 
E.  floridanus  Banks,  Proc  Acad.  Nat  Sci.  Philad..  1904.  p.  145. 
E.  piloBUB  Banks,  Trans.  Amer.  Ent  Soc,  XXII,  1895,  p.  11. 
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LIACARUS. 

Liacarus  Michael,  Das  TIerreich,  III,  1898,  p.  40. 

I*,  abdominalis  Banks,  Proc.  Acad.  Nat.  Sc!.  Philad.,  1906,  p.  495. 

L.  carolinensis  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  i906,  p.  494. 

L.  concolor  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  11. 

L.  frontalis  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  1JX)6,  p.  495. 

L.  modestuB  Banks,  Proc.  California  Acad.  Science  (3),  III,  1904,  p.  367. 

L.  nitidus  Banks,  Trans.  Amer.  Ent  Soc,  XXII,  1895,  p.  10. 

TEGEOCRANUS. 
Tegeocranus  Nicolet,  Arch.  Mus.,  Paris,  VII,  1855,  p.  464. 
T.  lamellatus  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  1906,  p.  497. 

OPPIA. 
Oppia  KocH,  Ubers.  Arachn.  Syst.,  III.  1842,  p.  104. 

O.  canadensis  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  190(»,  p.  497. 
O.  montana  Banks,  Proc.  Acad.  Nat  Sci.  Philad.,  1906,  p.  497. 
O.  spinipes  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  1906,  496. 

NOTASPIS. 
Notaspis  Hermann,  M^m.  Apteroi.,  1804,  p.  87. 

N.  carbonarius  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  1906,  p.  496. 
N.  castaneus  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  1906,  p.  496. 
N.  punctulatus  Banks,  Trans.  Anier.  Ent.  Soc,  XXII,  1895,  p.  10. 

ORIBATA. 
Orihata  Latreille,  Hist.  Nat.  Crust.  Ins.,  Ill,  1802,  p.  65. 

O.  angustipes  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  1906,  p.  136. 

O.  australis  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  12. 

O.  btilbipedata  Packard,  Cave  Memoir,  1887,  p.  42. 

0.  californica  Banks,  Proc.  California  Acad.  Science  (3),  1901,  p.  367. 

0.  fioridana  Banks,  Trans.  Amer.  Ent.  Soc,  XXI II,  189(),  p.  76. 

0.  longiseta  Banks,  Proc  Acad.  Nat.  Sci.  l»hilad.,  1^)6,  p.  498. ' 

0.  minuta  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  12. 

0.  puritanica  Banks,  Proc.  Acad.  Nat.  Sci.  Philad.,  190<j,  p.  498. 

CARABODES. 

Carahodes  Koch,  Crust.  Myr.  Aracli.  Deutsch.,  fasc  3,  183.5. 

C.  apicalis  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  \\  13. 

C.  brevis  Banks,  Trans.  Amer.  Ent.  Soc,  XXIII,  1896,  p.  77. 

C.  dorsalis  Banks,  Trans.  Amer.  Ent.  Soc,  XXIII,  1896,  p.  77. 

C.  granulatus  Banks,  Journ.  N.  Y.  Ent.  Soc,  1895,  p.  129. 

C.  nigra  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  12.  ^  , 

C.  oblonga  Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  1895,  p.  13.gitizedbyCjOOglC 


C.  mar^nalis  Banks.  Trans.  Amer.  Kiit.  Soc,  XXIII»  189«i,  p.  7(>  (Eremwui), 

HERMANNIA. 
Hermannia  Nicolet,  Arch.  Mus.  Paris,  VII,  1855,  p.  468. 

H.  quadriseriata  Banks,  Insects,  etc..  Commander  IsL,  1899,  p.  349. 
H.  trinebulosa  Riley,  Hubbard,  Orange  Insects,  1885,  p.  216. 

NEOJLIODES. 
'Seoliodes  Beblese,  Bull.  Soc.  Knt.  Ital..  XX.  1888.  p.  47. 

N.  concentrica  Say,  Journ.  Phil.  Acad..  II,  1821.  p.  73. — Le  Conte,  Edit..  II, 

1859,  p.  18.— Banks,  Trans.  Amer.  Ent.  Soc,  XXII,  18J)5,  p.  15  (Lioden). 
N.  florldensis  Banks,  Proc.  Acad.  Nat.  Scl.  Philad..  1906,  p.  499. 

NOTHRUS. 
XofJirits  Koch.  ("rust.  Siyw  Arsuli.  lJt*utM'h..  fti^\  2,  18*%, 

N,  banksi  :\[TriiAEL,  Hfis  TlrrroirlT,  T.iPf.  2,  OrlbfiL,  18^8,  p.  7a 

fitrrttiitfi  Haxk.s.  Tniii^^.  AnM*r.  Ent  Sm\,  XX 11,  18113*  p.  15  (not  Kodi|, 
H.  bipilus  Haxkh.  Trnns.  Aiiipr.  Eni.  .Hch\,  XXII,  mm,  p,  14. 
N*  excisus  Ha.nks,  Tniiis.  Amer,  Ent.  Sim'.,  XXI L  IHSVi.  p,  !,\ 
N.  rugulosua  I-Ja^^kh,  Trims.  AnuT.  Knt.  Soc.  XX U,  ]Hlir»,  p.  15, 
N.  simplex  11a NKH.  Jniirti.  Ninv  Ytirk  Knt.  Soc,  tSi^ri,  p.  KWK 
N.  tauriniaa  Ra\^ks,  Pmc  Acird.  Nat.  St-i,  Pliilnd,  HMWi,  p,  499. 
K.  truncatus  Hanks.  Trsnis.  Amer.  Ent.  i^tH.,  XX 11.  iSifcG,  p.  14, 

SCUTOVERTEX, 
s'vutm-rrirr  Mii  iiai  J,  J<Mini,  Krty.  i\|ii*r.  Sikv.  U,  tK79,  p.  211. 

Sl  maiinus  t^WRH.  Tiinis.  Anior  Eiif.  Soi*..  XXI  IT,  IHIHK  |t.  77  (  Af*l/ir«J*). 
S.  petrophag^iia  Hanks,  Eii^hm.  X*'ws.  iimmj,  ]i.  iiM. 

HOPLODERMA. 
fiufilofh-nat!  Mirn\i,r,  [>!iK  TiiMTt'itlu  III.  ISJIS*  p,  TT. 

H,  grnnulata  Ma.nks.  t'luuul.  llntoni..  llHrj.  [x  175. 

H-  setosa  HwKs,  TrMiis.  Auirr,  Ent.  Sur.,  XXII.  W-i^K  \*.  10  {Hftphfithf^rtn. 

H*  sphrenila  ItAMis.  Tnitis.  AiJi<M\  i:iir.  Snc.  XXII,  1.^1*5,  p.  Ki  iiinpktithura}. 

PHTHIRACARUS, 
rfithinfi'tif'Hs  I'Kkrv,  AS}^-.  ^3au^t^.  III.  IMI,  p.  874. 

P,    arctata    IhilV.   <Ulii    Mo,    Uopi,,    IS"-!,    p.   5-1    ( //f*p/of*A'>ril),— Bawks.  TWH* 

AnKr.  Enl.  Sf»',.  XXll,  lS!»r».  p,  1*»  (Tritw)^ 
~\  cryptopus  IIanks.  Pnfi%  t'alir<jrniii  Acrul.  Sefpiicc?  {:i\.  III.  l!li>4,  p.  ^'WT. 
F.  glabrata  Say,  .Iom?'ji    I*I)tL  Ai'smI,  It,  1N21,  p,  TX— 1-E  tVjSTK.  I-Itllf..  XL  i<'**' 

p.  IS.— liANKi?,  TiUNS  Amer  Eat.  Sck.,  XX U,  18iir*,  p.  1(1  irnf^ir)* 


ORIBATIDyE. 

(Unplaced.) 

O.  aspidioti  Ashmead,  Can.  Entom..  1879,  p.  93  {Orihala). 
N.  malleolus  Karpelles,  Herl.  Ent.  Zeitachr..  1884,  p.  34  (yothrus), 
N.  ovivoros  Packabd,  Guide  Study  InHects,  1869,  p.  0G4  {\o1hru8), 
N.  pilelformis  Karpelijis,  Berl.  Ent.  Zeitsch.,  1884,  p.  ;«  (Xothrus), 
O.  quadripills  Fitch,  3rd  N.  Y.  Kept,  IROiJ,  p.  442  (Oribata), 

Family  TARSONEMID^E. 

SITEROPTES. 
fiiteroptex  Amerling,  Ijotos,  1861,  p.  24. 
8.  camea  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  1906,  p.  140. 

TARSONEMUS. 
Tarsonemus  Canestrini  and  Fanzaoo,  Atti.  Soc.  Ven.-Trentlno,  V,  1870,  p.  141. 
T.  pallidus  Banks,  Proc.  Ent.  Soc.  Wash.,  IV,  1899,  p.  295. 

PEDICULOIDES. 
Pediculoides  Targioni-Tozzetti,  Ann.  d.  Agricol.,  I,  1878,  p.  271. 

P.  Tentrlcosus  Newport,  Trans.  Linn.  Soc.,  London,  XXI,  1853,  p.  95. — Brucker, 
Bull.  Sci.  France,  Belgique,  XXXV,  1900,  pp.  355^^142,  4  pis. 

PIGMEOPHORUS. 
PigmeophoruH  Kramer,  Arch.  f.  Naturg.,  XLIII,  1877,  p.  254. 
P.  americanuB  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  190(5,  p.  139. 

DISPARIPES. 
Disparipes  Michael,  Trans.  Linn.  Soc.  XVII,  1885,  p.  390. 
D.  americanus  Banks,  Proc.  Ent.  Soc.  Wash.,  VII,  190(),  p.  139. 

Family  TYROGLYPIIIDiE. 

HISTIOSTOMA. 

Histiostoma  Kramer,  Arch.  f.  Nnturg.,  XLII,  1870,  p.  105. 

H.  amexicannm  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric, 

1906,  p.  11. 
H.  brevlpea  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric,  1900, 

p.  11. 
H.  graclUpefl  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric,  190<», 

p.  10. 
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GLYCIPHAGUS. 
Olyciphaffus  PIebino.  Nova  Acta  Acad.  Leop.  (2),  XVIII.  1838,  p.  619.. 

O.  obesus  Banks.  Techn.  Bull.  no.  la.  Bur.  Entoni..  U.  S.  Dept.  Agric,  IJWfi, 

p.  12. 
O.  robustus  Bankb.  Tecbn.  Bull.  no.  1.S,  Bur.  Entoui.,  U.  S.  Dept.  Agric.  19(K. 

p.  13. 

TYROGLYPHUS. 
TyroglyphuH  Latbeiixe,  Precis  Caract.  Ins..  1796.  p.  185. 

T.  americanuB  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric,  19(«, 

p.  1(5. 
T.  armipes  Banks.  Teclin.  Bull.  no.  13.  Bur.  Entoni.,  U.  8.  l>ept.  Agric.  190d. 

p.  18. 
T.  breviceps  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom..  U.  S.  Dept.  .\gric..  19iM>. 

p.  17. 
T.  cocciphilus  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom..  V.  8.  Dept.  Agric.  19ii6. 

p.  10. 
T.  farinas  De  Geeb,  M^m.  Hist.  Ins..  VII,  1778,  p.  97;  Das  Tierreich.  Lief.  7. 

1809,  p.  1S7.— Banks,  Techn.  Bull.  no.  13.  Bur.  Entom.,  U.  S.  Dept.  Agric, 

1900,  p.  14. 
T.   lintnerl  Osbobn,   Science,   1893.  p.  3(X).— Lintneb,   10th   N.   Y.   Kept.   1895. 

p.  452.— Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  V.  S.  Dent.  Agric.  190fi. 

p.  15. 
T.  heteromorphuB  Felt,  11th  New  York  Rept.,  1896,  p.  254.— Banks.  Techn.  Bull. 

no.  13,  Bur.  Entom.,  V.  S.  Dept.  Agric,  190<>,  p.  18. 
T.  long^or  (iERvais,  Insectes  Apt^res,  III,  1844.  p.  262. — Banks,  Techn.  Bull.  no. 

13,  Bur.  Entom..  l\  S.  Dept.  Agric,  11KK5,  p.  14. 
T.  ribis  Fitch,  3rd  New  York  Kept,  1850,  p.  424.     [Possibly  a  Rhizoglyphns.] 
T.  terminalis  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric,  ISiOa 

p.  17. 

RHIZOGLYPHUS. 

Rhizoplyphus  CLAPARfeoE,  Zeits.  wlss.  Zool..  XVIII,  1869.  p.  506. 

B.  elongatuB  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  IT.  S.  Dept.  Agric.  IPii^l 

p.  22. 
Br.  hyacinthi   Boisduval,  Entom.  horticole.  18(>7,  p.  8<j. — Banks,  Techn.  Bull- 

no.  13,  Bur.  Entom.,  V.  S.  Dept.  Agric,  IIKK;,  p.  21. 

echitiopuH  FuMOUZE  and  Robin,  Journ.  Anat.  Physiol.  V,  18f>8.  p.  278. 
B.  longitarsis  Banks,  T(^«hn.  Bull.  no.  13.  Bur.  Entom.,  U.  S.  Dept.  Agric,  19<wJ. 

p.  22. 
B.  phylloxeree  Riley.  0th  Missouri  Rept.,  1874,  p.  52,— Banks,  Techn.  Bull,  no. 

13,  Bur.  Entom..  V.  S.  Dept.  Atiric,  VMk  p.  20. 
B.  rhizophagus  Banks,  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agric. 

1<X)0,  p.  21. 
B.  tarsalis  Banks,  Techn.  Bull.  no.  13.  Bur.  Entom.,  U.  S.  Dept.  Agric.  190t>, 

p.  20. 
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MONIEZIELLA. 

Monieziella  Berlese.  Aoari,   Myriop.   Scorp.  Ital..  Cryptostlgmata.   Sarcoptldse, 

1897,  p.  106. 

M.  angrasta  Banks.  Techii.  Bull.  no.  13,  Bur.  Entoni,  V.  S.  Dept.  Agile,  100(5, 
p.  23.  * 

M.  brevitarsis  Banks,  Techii.  Bull.  no.  13,  Bur.  Entoni.,  V.  S.  L>ept.  Agric, 
1906,  p.  24. 

M.  longipes  Banks,  Tec'hn.  Bull.  no.  13,  Bur.  Entonu,  U.  S.  Dept.  Agrlc,  1906, 
p.  ^. 

CARPOGLYPHUS. 
Carpoglyphus  Robin,  Bull.  Soc.  Inip.  Nat.  Moscou,  XXXIII,  1860,  p.  16. 

C.  paBsularum  Hering.  N.  Acta.  Acad.  Leop.,  XVIII,  1838,  p.  618. — M^qnin. 
l»arasit.,  1880,  p.  141.— Banks,  Techn.  Bull.  no.  13,  Bur.  Enlom.,  U.  S.  Dept. 
Agrlc,  190(5,  p.  25. 

anonymm  Haller,  Jahresb.  Ver.  Wllrttemb.,  XXXVIII.  1882,  p.  297. 

TRICHOTARSUS. 
Trichotarsus  Canestrini,  Prosp.  Acarof.  Ital.,  Ill,  1888,  p.  356. 

T.  osmiBB  DuFOUB,  Ann.  Scl.  Nat.  (2),  XI,  1839,  p.  276.— Banks,  Canad.  Entom., 
1902,  p.  176;  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept.  Agrlc,  1900,  p.  26. 

T.  zylocopsB  Donnadieu,  Ann.  Scl.  Nat.  (5),  X,  1868,  p.  70. — Osborn,  Amer. 
Nat.,  1894,  p.  1021.— Banks.  Techn.  Bull.  no.  13,  Bur.  Entom.,  U.  S.  Dept 
Agrlc,  1906,  p.  25. 

Family  CANESTRINIID.E. 

HEMISARCOPTES. 

Hemiftarcoptefi  Ligni^res,  MAm.  Soc  Zool.  France,  1893,  p.  17. 

H.  malus  Shimer,  Trans.  Amer.  Ent.  Soc,  I.  18(>8,  p.  3(>8  (Acarus). 
coccisugus  LigniI:res,  Mem.  Soc  Zool.  France,  1893,  p.  17. 

Family  ANALGESID.E. 

PTEROLICHUS. 

PteroHchuH  Robin,  C.  R.  Acad.  Scl.,  Paris,  LXVI,  18(58.  p.  786. 

P.  aqtiilinuB  Trouessart,  Journ.  Mlcrogr.,  VIII,  1884.  p.  573. 

P.  buchholzl  Canestrini,  Atti.  Inst.  Veneto.  (5),  V,  1878,  p.  fU. 

P.  longiventer  M^gnin  and  Trouessart,  Journ.  Mlcrogr.,  VIII,  1884.  p.  261. 

FREYANA. 
Freyana  Haller,  Zelts.  wiss.  Zool.,  XXX,  1877,  p.  81. 

P.  anserina  Trouessart  and  M^gnin,  Bull.  Soc.  Angers,  XIV,  1884,  p.  40. 

P.  caput-medus8B  Trouessart,  Bull.   Soc.  Angers,  XVI,   18g<L|^)g  ^1^(()^'q^[]^ 
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ALLANALGES. 
Allanalffett  Tbouesrabt.  Bull.  Soc.  AngerR.  XVI,  1880,  p.  137. 
A.  enracilepinnata  Haller,  Arcli.  f.  Xnturg..  18K2,  p.  72. 

PROCTOPHYLLODES. 

ProctophytJodeM  Hobin.  C.  R.  Acad.  Sc!.,  ParU,  LXVI,  1868.  p.  78G. 

P.  reticulifer  Tbouessart  and  Neumann,  Bull.  Rci.  France  Beljaiqye.  XIX,  li^fcl 
p.  371. — Canestbini,  DaR  TIerreloh,  Lief.  7,  18J»,  p.  119. 

MEGNINIA. 
Meginia  Beblese.  Acari,  Myr.  Scorp.  Ital.,  faso.  4,  1884. 

M.  albida  Tihrell,  Trans.  Ottawa  Field  Nat.  Club,  no.  3,  1882,  p.  4«. 

M.  aculeatus  Haller,  Arch.  f.  Naturg.,  1882.  p.  55. 

M.  forclpatus  IIaixer,  Arch.  f.  Naturp.,  1882,  p.  60. 

M.  grladiator  IIaixer,  Arch.  f.  Naturg.,  1882,  p.  63. 

M.  pici-majoris  Buchholz,  Benierk.  Gatt.,  DermalelchuR.  1809.  p.  43. 

socialtH  Robin  and  M^gnin,  Journ.  Anat.  PhyRiol.,  XIII.  1877,  p.  511. 
M.  tyrrelU  Halleb,  Arch.  f.  Naturg.,  1882,  p.  55. 

ANALGES. 
AnalgcH  Nitzrch.  ErRch.  and  Gruber,  Encj-.  WIsr.  u.  Kttnste,  I,  1818.  p.  25i'. 

A.  cremidonotuB  Tbouersart,  Bull.  Soc.  AngerR,  XXVIII,  18!i9,  p.  29. 

A.  dlgritatus  IIaixer,  Arch.  f.  Naturg..  1882,  p.  52. 

A.  longispinoBus  Tybrelu  TranR.  Ottawa  Field  Nat  Club,  !io.  3,  1882.  j).  45. 

A.  passerinus  I-.iNN.«r8,  S.vRt.  Nat.,  X,  1758,  p.  616. 

fringiUarnm  Koch,  CruRt.  Myr.  Arach.  DeutRch..  faflc.  33,  1848,  pi.  xii. 
A  pici-pubescentis  Packabd.  Amer.  Nat.,  Ill,  1869,  p.  493. 
A.  tridentulatuB  IIaixeb,  Arch.  f.  Naturg..  1882,  p.  54. 
A.  tyrannl  Tybbell,  Tranfl.  Ottawa  Field  Nat.  Club,  no.  3,  1882,  p.  45. 

PTERONYSSUS. 

PicrongHSHH  Robin,  C.  R.  Acad.  Scl.,  PariR.  LXVI,  1868,  p.  786. 

P.  simplex  IIaller,  Arch.  f.  Naturg.,  1882.  p.  68. 

P.  speciosus  Tyrreix,  Trans.  Ottawa  Field  Nat.  Club,  no.  3,  1882.  p.  47. 

P.  tyrrelll  Canestbini,  Das  Tierreich,  Lief.  7,  189J),  p.  79. 

fuHcuR  Tyrbkix,  Trans.   Ottawa    Field  Nat.  Club,   no.   3,  1882,  i^  48 
(preoccupie<l). 

FALCULIFER: 

Falrulifrr  Raiixikt,  Recueil,  MM.  Veter.,  1896,  p.  6. 

F.  rostratus  Bitchholz,  Bemerk..  Gatt.  Derma  lei  chus,  1869.  p.  14. 

falcigcr  Mr^:QNiN.  Journ.   Anat.   PhyRiol..  XIII,  1877,  p.  4<>2   (PteroU- 

eh  us). 
HypodectcH  and  Hypoderaa  spp.  Garman.  Amer.  Nat.,  1884.  p.  430. — 

Kellicott,  Ins.  Life,  V.  1892,  p.  77.— Ward,  PRyche,  VII,  18^.  pix 

95-100;  Scieuc-e,  1902,  p.  911,  (No.  388). 


NO.  1653.  CATALOGUE  OF  THE  ACARINA— BANKS.  619 


Family  LISTROPHORID^E. 

SCHIZOCARPUS. 

SchiztH-arpus  Tbouessart,  C.  R.  Soc.  Biol.,  Paris.  XLVIII.  189<),  p.  109. 

S.  mingaadi  Trouessart,  Bull.  Soc.  Eiit.  Fniueo.  181W,  pp.  US.  93. 

tmncatum  Kramer,  Zool.  Anzelger,  189(J,  p.  VM  {Haptosoma). 

Family  SARCOPTID.E. 

CHORIOPTES. 

Chorioptes  Gervais,  Gerv.  et  Van  Beiied.,  Zool.  MM.,  I,  1859,  p.  4i>3. 

C.  equi  Gerlach,  KrAtze,  1857,  p.  103. 

spathiferuit  MfeoNiN,  Parasit,  1880,  p.  2(X). 

communis  var.  equi  Lugger,  2iid  Ann.  Kept.  State  Entoni.  Minnesota, 
1896,  p.  70. 

OTODECTES. 

Otodecten  Canestrini,  Prosp.  Acarof.  Ital,  VI,  1894,  p.  720. 

O.  cynotia  IIering,  N.  Acta.  Acad.  Leop..  XVIll,  1838,  p.  (KX);  Ann.  Soc.  Eut. 
France,  li«9,  p.  XXXIV. 

auricularum  Railliet,  Zool.  MCkI.,  (2).  18J>3,  p.  070  {Chorioptes). 
ecaudatus  Mj^onin,  Parasit,  1880,  p.  203  (Chorioptett). 

NOTOEDRES. 

NotoedrcH  Railliet,  Zool.  Metl.  (2),  1893,  p.  0(K). 

N.  cati  Herino,  N.  Acta.  Acad.  Leop.,  XVIIl,  18:«,  p.  (Mri.— Gerlach.  Krlltze, 
1857,  p.  149. 

notoedres  var.  cati  M^.gnin,  Parasit.,  1880,  p.  174. 

minor  var.  cati  Tyrrell,  Proc.  Can.  Inst..  I,  188.3,  p.  332. 

mtnor  Lugger.  2nd  Ann.  Rept.  Entom.  Minnesota  Expt.  Stat.,  1890,  p.  01. 

CNEMIDOCOPTES. 
Cnemidocoptes  Fijrstenberg,  Mt.  Ver.  Neu  VoriM)inni.  il  Riigeu,  II,  1870,  p.  50. 

C.  gallinsB  Railliet,  Bull.  Soc.  Zool.  France,  XII,  1887,  p.  132  (variety  of  C. 

Ice  vis). 
C.  mutans  Robin,  Bull.  Soc.  Moscou,  XXXIII,  18IM),  i).  184.— M^cgnin.,  Parasit., 
1880,  p.  175. 

viviparus  FI'rstenberg,  Mt.  \er.  VoriKHnm.,  II,  1870,  p.  THi. — Lugger, 
2nd  Ann.  Rept.  Entom.  Minnesota  Expt.  Stat.,  181H>,  p.  O:^. 

PSORORTES. 
Psoroptes  Gervais,  Ann.  Sci.  Nat.  (2),  XV,  1841,  p.  9. 

P.  bovis   Gerlach,   KrHtze  und   Raul)e,   1857,   p.   114.— Peters,   Bull.   No.   74, 

Nebraska  Agric.  Exp.  Station,  1902,  i)p.  5-10.  .  ^  . 

P.  ovlB  Hering,  N.  Acta  Acad.  I^eop.,  XVIII,  18:58.  p.  51H.       Digitized  by  LjOOglC 
longirostris  var.  ovis  M£gnin,  Parasit.,  1880,  p.  192, 
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communis  var.  ovis  Curtice,  Anim.  Paras.  Sheep,  189(K  p.  56l — (Itt- 
LETTE,  Can.  Entom.,  1899,  p.  9.— Spencer,  Bull.  124,  Virginia  Agric. 
Exp.  Sta.,  May,  1901,  pp.  41-46. — Knowles,  Joum.  Conip.  Med.  Vet 
Archives.  Philad.,  Oct.,  1900. 

SARCOPTES. 
SarvfiptvH  Latreille,  Gen.  Crust.  Ins.,  I,  1806,  p.  151. 

S.  canis  Gerlach,  KrHtzo  und  Kaube,  1857,  p.  141. 

S.  equl  Gerlach,  Kriltzm.  1857,  p.  72. — M6gnin.  Parasit.,  1880.  p.  164. — Lug- 
(}ER,  2nd  Ann.  Kept.  Entom.*  Minnesota  Exp.  Stat,  1896,  p.  5J*. — Spexces. 
Bull.  125,  Virginia  Agric.  Exp.  Sta.,  June,  1901,  pp.  4J>-52,  2  figs.— 
Knowles,  Journ.  Conip.  Med.  \;et.  Archives,  Philad.,  Oct,  1900. — Peters, 
Bull.  no.  74,  Nebraska  Agric.  Exik  Station,  1902,  pp.  1-27.  7  figs. 

S.  ovlB  MfioNiN,  Parasit,  1880,  p.  168.— Curtice,  Anim.  Parasit  Sheep,  1«I0, 
p.  54. 

S.  scablel  I)e  Geer,  M(im.  Hist  Ins..  VII,  1778,  p.  94.— M£gnin,  Parasit,  1880. 

p.  \m. 

hominis  IIerinq,  N.  Acta  Acad.  Leop.,  XVIII,  1838,  p.  584. 
S.   scabieicrustosfle  Fvrstenbero,  KrUtzm.  Meuschen  u.  Thiere,   1861,  p.  212; 

Insect  Life,  V,  18J)3,  p.  283. 
S.   suis  Gerlach,   Krfttze  und   Raube,   1857,  p.   137.— M1J:gnin,   Parasit.   1880, 

p.  163.— Lugger,  2nd  Ann.  Kept  Entom.  Minnesota  Exp.  Stat,  1896,  p.  58. 

Family  CYTOLEICHID.E. 

LAMINOSIOPTES. 

LamitioainplcH  M^gnin,  Paras,  et  Mai.  par..  1880,  p.  151. 

L.  cysticola  Vizioli.  (liorn.  Anat.  Fisiol.,  I,  1870,  p.  257. 
(jallinarum  M<5:gnin.  Parasit,  1880,  p.  152. 

CYTOLEICHUS. 
Cytoh'ichuM  M^gnin,  Journ.  Anat  et  Pliysiol.,  XV.  1879,  p.  150. 

C.  auduB  Vizioli,  Giorn.  Anat  Fisiol.,  I,  1870,  p.  257. 
sarcoptoidcH  M£:onin,  Parasit,  1880,  p.  15.H. 

Family   ERIOPHYID.E. 

ERIOPHYES. 

Eriophycs  Siebold,  Jahresber.  Schies.  Ges.  Kult,  XXVIII,  1850,  p.  89. 

E.  abnormis  Garman,  App.  12th  Illinois  Rept,  1883,  p.  134. 

E.  aceris-crumena  Uiley,  Anier.  Entom.  and  Bot,  II,  1870,  p.  XiO. 

accricola  (4arman,  App.  12th  Illinois  Rei)t,  1883,  p.  135. 
E.  aenigma  Walhh,  Proc.  Amer.  Entom.  Soc,  III,  1864,  p.  608  (as  Cf*cidoniyia\  ; 

VI,  18(»,  I).  227. 
E.  brevitarsuB  Fockeu.  Uov.  biol.  Nord.  France,  III,  1890,  p.  3. 
E.  cauIlB  C^ooK.  2J)th  Ann.  Kept  Geol.  Indiana,  1904,  p.  859. 
E.  fraxini  Garman,  Api).  12tli  Illinois  Kept,  1883,  p.  136.        OOqIc 
E.  malifolisB  Parrott,  Bull.  28:J,  New  York  Pxp.  Station,  1907,  p.*^12. 
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E.  nyssse  Trotter,  Marcellia,  11,  19C)3,  p.  (37.- 

E.  pliloeocoptes  Xalepa,  SB.  Akad.  Wieii,  XC'IX,  Math.-iiatur.  CI.,  18fK>,  p.  54.— 

Garman,  Ann.  Kept.  Kentucky  Bur.  Agric,  1894.  p.  286. — Slingerland,  Can. 

Ent.  Dec.,  1895.  pp.  :i29-^31,  1  pi. 
E.  i)opuli  Nalepa,  Sltzungsber.  Akad.  Wien.  XCIX,  Math.  nat.  CI.,  1890.  p.  43. 
£.  pruni-cmmena  Walsh,  l8t  Ann.  Kept  Nox.  Insects  Illinois,  1808,  p.  55. 

(?)  padi  Nalepa,  Sitzber.  Akad.  Wiss.  Wien,  Math,  natur.  CI.,  XCIX, 
1890,  p.  55. 
E.  pyri  Pagenstecuer,  Verb.  Ver.  Heidelberg,  I,  1857,  p.  48. — Garman,  App.  12th 

Illinois  Rept.,  1883.  p.  140.--Slingerland,  Insect  Life,  V,  1892,  p.  lOi;   Bull. 

No.  (Jl.  Cornell   Agric.  Exp.   Sta.,   1893,   pp.  317-528.— Parrott,   Bull.   283, 

New  York  Exp.  Station,  1907,  p.  291. 
E.  quadripes  Shimer,  Trans.  Anier.  Entoni.  Soc.,  II,  18(59,  p.  319. — Garman,  App. 

12th  Illinois  Kept.,  188:5,  p.  135. 
B.  querci  Garman,  App.  12th  Illinois  Kept..  1883.  p.  1.38. 
E.  ryderi  Banks,  new  si)ecieR. — Ryder,  Anier.  Nat.,  XIII,  1879,  p.  704,  fig. 
E.  saliclcola  Garman,  App.  12th  Illinois  Rept,  1883,  p.  ViH, 
E.  semen  Walsh,  Proc.  Auier.  Entom.  Soc,  III,  18(>4,  p.  (KHJ  (as  Cccidomj/ia)  ; 

VI,  1868,  p.  227. 
B.  serotinae  Beutenmvller,  Bull.  Amer.  Mus.  Nat.  Hist.,  IV,  1892,  p.  278. 

cerasi-crumvna   Walsh,   MSS.,   1st   Ann.   Rept.   Nox.    Insects   Illinois, 
18(W,  p.  55. 
E.  thujflB  Garman,  App.  12th  Illinois  Rept,  1883,  p.  i:38. 
B.  tristriatus  Nalepa,  Anz.  Akad.  Wien,  XXVI,  1889,  p.  1()2. 
E.  ulmi  Garman,  App.  12th  Illinois  Rept.,  1883,  p.  136. 
E.  vitis  Landois,  Zeitsch.  wiss.  Zool.,  XIV,  18(^4,  p.  353.— Forbes.  14th  Ropt. 

State  Entoni,  Illinois,  1885,  p.  84;  Ann.  Rept  Dept.  Agric.    (Washington), 

1887,  p.  391.— Bioletti,  Bull.  no.  136,  California  Agric.  Exp.  Station,  11K)1, 

7  pp.,  4  flgs. 

PHYLLOCOPTES. 

FhyllocopteH  Nalepa,  Sitzungsber.  Akad.  Wi.ss.  Wien,  Math.-natur.  CI.,  XCVIII, 

Pt.  1,  1889,  p.  116. 

P.  comutus  Banks.  Proc.  Ent  Soc.  Washington,  VII,  190(),  p.  141. 

P.  oleivorus  Ashmead,  Can.  Eutom.,  1879,  p.  160. — Hubbard,  Orange  Inaei'ts, 

1885,  p.  107.— Marlatt,  Yearbook  V.  S.  Dept.  Agric,  1900,  p.  285. 
P.  schlechtendall  Nalepa,  Sitzungsber.  Akad.  Wissensch.  WMen,  Math.-natur.  CI., 

XCIX.  1890,  p.  62.— Parrott,  Science.  XXIII,  12  Jan.,  1906,  p.  73;  Bull.  283, 

New  York  Exp.  Station,  1907,  p.  314. 

EPITRIMERUS. 
Epitrimerus  Nalepa,  Das  Tlerreich,  Lief.  4,  Erioph.,  1898.  p.  61. 

B.  plri  Nalepa,  Nova  Acta  Acad.  Leop.,  LXI,  1894,  p.  321. — Parrott,  Science. 

XXIII,  12  Jan.,  1906.  p.  73;  Bull.  283,  New  York  Exp.  Station,  1907,  p.  313. 

CECIDOBIA. 
Cecidobia  Banks,  Proc.  Ent.  Soc.  Washington,  VII,  1906,  p.  141. 

C.  saliclcola  Banks.  Proc.  Ent.  Soc.  Washington,  VII,  190(J,  p.  142.— Nalepa, 

Marcellia.  V,  1906,  p.  124.  Digitized  by  GoOglc 


DEMODEX. 
Deinode.r  Owen,  Lect  Invert.  Aiiat,  1843,  jk  252. 

D.  bovls  Stiles,  Canad.  Entoni.,  1802,  ji.  28(>. 

D.   folliculorum  Simon,  Arch.  Anat.   Physiol.  Med.,   1842,  p.  218   (Acarus). — 

MfeGNiN,  Parasit  1880,  p.  2G6. 

horn  wis  Leydig,  Arch.  Naturg.,  XXV,  1850,  p.  345. 
D.  phylloides  Csokor,  Oesterr.  Vierteljahrschrift.  f.  Veterlnarkunde,  I^I,  187SX 

p.  133— Wbight,  Proc.  Can.  Inst.  (3),  I,  1883,  p.  275. 

Family  UNKNOWN. 

concolor  Haldemann,  Binney,  Terr.   Air-Breathlng  Mollusks   U.   S.,   II,   1851, 

p.  107  (Hypopus). 
gryllaria  Le  Baron,  2nd  Illinois  Rept,  1871,  p.  61  (Atonim). 
odontalgrlaB  B'itch,  14tli  New  York  Kept,  1871,  p.  371  {Ixoden).     [Not  an  Ixodes. 

Perhaps  an  OiMbated  nymph,  or  possibly  something  like   Dcnnacarus   in 

Tyroglyphidie ;  no  Oamasid  will  fit.] 
americanus  Riley,  6th  Missouri  Rept.,  1874,  p.  122  (Leptu^). 
irritans  Riley,  6th  Missouri  Rept.,  1874,  p.  122  {Leptus). 
aranae  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  80.— Le  Conte,  Edit.,  II.  1859.  p.  23 

iljcptus), 
comata  Say,  Journ.  Phil.  Acad.,  II,  1821,  p.  82.— Le  C^inte,  Edit,  II,  1859,  p.  23 

(Ocypete), 
hispus  Say,  Journ.  Phil.  Acad.,  II,  1821,  i).  81.— Le  Conte,  Edit,  II,  1859,  p.  23 

(Leptus), 
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FamUy  MYLAGAULIDiE  Cope. 

This  family  was  not  well  characterized  by  Cope,  owing  to  the  insuf- 
ficient material  known  to  him,  but  with  the  discovei'y  of  better  speci- 
mens it  has  since  been  more  adequately  defined  by  Doctor  Matthew  as 
follows,  in  part:  ^ 

The  characters  amply  confirm  Prof.  Cope's  separation  of  it  as  the  type  of  a  dis> 
tinct  family.  Its  place  is  among  the  Sciuromorpha,  but  without  close  relationship 
to  the  other  Sciuromorph  families,  the  nearest  being  the  Sciuridae.  *  ♦  ♦  The 
antorbital  foramen  is  close  to  the  zygomata,  as  in  MeniscomySf  instead  of  considerably 
anterior  to  it  as  in  most  modem  rodents.  *  *  *  The  family  distinctions  from 
the  Sciurid^  are  the  great  enlargement  of  the  fourth  premolar  in  the  lower  jaw  and 
of  a  corresponding  tooth  in  the  upper  one,  with  reduction  and  final  disappearance 
of  the  teeth  posterior  to  it,  and  the  tendency  to  hypsodont  teeth  with  closed  enamel 
lakes. 

To  these  characters  may  be  added  another,  distinctive  of  the  family, 
namely,  the  location  of  the  origin  of  the  long  curved  incisor  of  the 
lower  jaw,  which  is  situated  within  the  coronoid  process. 

EPIGAULUS,  new  genus. 

Generic  characters. — ^More  specialized  throughout  than  any  other 
Mylagaulid  hitherto  described.  True  molars  much  more  reduced 
than  in  Ceratogavlua^  with  a  corresponding  increase  in  size  of  the 
large  grinding  premolars.  Premolars  and  probably  molars  com- 
pletel}'^  surrounded  by  a  band  of  cement  which  is  a  functional  pail;  of 
the  tooth.  Nasal  horn  cores  placed  much  farther  back  than  in  Cera- 
togavlitSj  their  posterior  borders  being  on  a  line  with  the  anterior 
borders  of  the  orbits.  Nasals  extend  correspondingly  farther  back  to 
a  point  nearly  opposite  the  posterior  border  of  the  orbits. 

Type  of  genus, — Eplgauhis  hatcheri. 

EPIGAULUS  HATCHERI,  new  species. 

Type.  — A  nearly  complete  skeleton  (Cat.  No.  5485,  U.  S.  N.  M. ).  From 
the  upper  Miocene  beds  *,  near  Long  Island,  Phillips  County,  Kansas. 

Spediic  characters, — Size  somewhat  larger  than  any  species  of  the 
Mylagaulidee  described.  Horn  cores  high  and  pointed,  their  height 
equaling  one-third  the  entire  length  of  the  skull.  Width  of  occiput 
greater  than  that  of  the  zygomatic  arches.  Enamel  lakes  in  the  pre- 
molars numerous,  seven  in  number  in  the  upper  and  nine  in  the  lower 
in  the  type.  Fore  limb  and  foot  highly  modified  for  digging,  the  foot 
being  armed  with  heavy,  compressed  claws  of  great  length.  Hind 
foot  long  and  slender,  with  the  outer  two  digits,  IV  and  V,  the  heav- 

o  Memoirs  Amer.  Mas.  Nat.  Hist.,  I,  Pt.  7,  1901,  p.  377. 

^According  to  Hatcher's  field  label:  "From  a  calcareous  sand  layer  10  feet  above 
the  bone  layer."  The  bone  layer  referre<i  to  is  the  famous  quarry  near  Long  Island, 
Kansas,  which  has  yielded  such  quantities  of  Teleoceras  remains. 
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ieat.  Tibia  greatly  modified  and  twisted  laterally,  throwing  the  long 
axis  of  the  foot  inward  at  nearly  a  right  angle  to  the  fore-and-aft  plane 
of  the  leg. 

Measurements  for  comparison  with  those  given  by  Matthew  for  Ceratogaultis, 

Mm. 

Length  of  skull 80 

Width  across  arches 64 

Width  of  occiput 75 

Height  of  horn  core 32 

Length  of  horn  core  at  base 17 

Conjoined  width  of  horn  cores 28 

Width  across  postorbital  processes  of  frontals ^ 27 

Width  across  postorbital  ridges  (at  narrowest  point) 20 

Depth  of  zygomatic  arch  beneath  orbit 10 

Length  of  diastema 23 

Length  of  three  upper  cheek  teeth 20 

Length  of  upper  p* 13 

Width  of  upper  p* 8 

Length  of  lower  jaw 62 

Depth  of  lower  jaw  beneath  molars 19 

Height  of  lower  jaw,  angle  to  tip  of  coronoid  process 44 

Length  of  three  lower  cheek  teeth 20 

Length  of  lower  p^ 15 

Width  of  lower  p^ 7 

Detailed  description  and  comparisons, — The  skull  viewed  from  below 
has  about  the  proportions  of  that  of  Ceratogauln^s^  but  the  broader  and 
more  extended  nasals,  the  more  backwardly  placed  horn  cores,  and 
more  broadly  expanded  occiput  give  to  the  upper  part  of  the  skull  a 
markedly  different  appearance.  The  top  of  the  cranium  (Plate  LIX, 
fig.  h)  is  broad  and  saddle-shaped,  the  postorbital  crests  converging  but 
slightly  as  they  run  backward  to  the  occiput.  The  zygomatic  arches 
are  heavy  and  deep,  with  prominent  postorbital  processes.  The  post- 
orbital processes  of  the  frontals  are  less  prominent  than  in  Ceratogau- 
I  us  or  Mylagaulus,  The  infraorbital  foramen  is  moderatel}'  large, 
piercing  the  broad  anterior  border  of  the  zygomatic  arch  in  much  the 
same  maqner  as  in  the  existing  genus  Aplodoniia,  The  squamosal 
expands  postero-externally,  sending  a  process  outward  and  downward, 
which  becomes  visible  on  the  occiput  partially  inclosing  the  posterior 
portion  of  the  mastoid,  as  in  Aplodoiitia,  This  character  is  also  observ- 
able in  the  Spalacidee  and  some  members  of  the  Sciuridte.  The  base  of 
the  skull  (Plate  LX,  fig.  1)  shows  some  striking  resemblances  to  that  of 
Aplodontia  (Plate  LX,  fig.  2)  especially  in  general  form  and  propor- 
tions and  the  arrangement  of  the  foramina.  The  wings  of  the  ptery- 
goid and  alisphenoid  are  subequal  in  size,  with  a  shallow  intervening 
fossa.  The  posterior  opening  of  the  alisphenoid  canal  is  a  well-rounded 
foramen,  opening  downward.  The  foramen  rotundum  and  foramen 
ovale  pierce  the  alisphenoid  l)one  in  J^j/igaul us  B,nd  Aj)lo&>?itia^  and 
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the  inf  raorbital  foramen  is  similarly  placed  in  both  genera.  In  the 
characters  as  enumemted  both  the  Aplodontidse  and  Mylagaulidc 
differ  from  the  beavers  and  squirrels. 

The  palate  is  very  narrow  between  the  large  premolars,  widening 
more  rapidly  forward  than  backward.  The  space  between  the  pre- 
molars and  incisors  is  comparatively  short,  with  the  preraaxillaries 
broadly  rounded.  The  incisive  foramen  is  placed  well  forward,  as  in 
Aplodontla, 

.The  symphysis  of  the  lower  jaw  (Plate  LVIII,  fig.  h)  is  small  tnd 
short.  The  jaw  is  heavy  and  deep  in  the  region  of  the  grinding  teeth. 
The  angle,  as  shown  in  Plate  LXIII,  fig.  g^  is  broadly  expanded  and 
inflected,  but  to  a  less  degree  than  in  Aplodontia.  The  coronoid  \& 
comparatively  high  and  straight,  and  is  placed  well  hack,  capping  the 
base  of  the  long,  curved  incisor.  The  condyle  is  small  with  a  long 
neck  and  irregularly  rounded  head. 

The  Tertebrse, — The  vertebral  formula  is,  cervicals  7,  dorsals  13, 
lumbars  6,  saorals  5,  eaudals  ?.  The  vertebrae  (Plate  LXV)  are  com- 
paratively short  and  heavy  throughout,  and  the  spinal  column  i:} 
greatly  curved,  as  in  the  beaver.  The  atlas  (Plate  LXIII,  fig.  <*)  is 
unusually  high  and  bears  a  short  but  well-defined  spine.  The  poste- 
riorly placed  tran verse  processes  are  blunt  nodules  of  bone.  The  axk 
(Plate  LXIII,  6g.  rf),  is  short  and  carries  a  high,  robust  spine,  which  is 
widest  antero-posteriorly  at  the  base,  but  narrows  rapidly  and  becomes 
widest  transversely  at  the  summit.  The  other  cervicals  in  the  type 
are  only  represented  by  fragments,  but  enough  remains  to  show  thai 
the  zygopophyses  are  broad  and  flat  and  considerably  overlap  each 
other  in  the  same  vertebra,  indicating  a  considerable  degree  of  flexi- 
bility of  the  neck.  The  first  nine  dorsal  vertebrse  have  long,  slender 
spines,  but  from  this  point  they  pass  abruptly  to  the  shorter,  erect, 
heavy  spines  of  the  lumbar  region. 

The  sacrum  (Plate  LXI,  fig.  a)  does  not  differ  materially  from  that 
of  Mylagaiihis,  but  is  somewhat  shorter,  its  attachments  with  the  ilia 
are  not  extended  so  far  forward  and  the  vertebne  are  even  more  com- 
pletely fused.  In  both  genera  the  first  sacral  is  much  the  largest. 
The  manner  of  fusion  of  the  sacrum  with  the  pelvis  is  suggestive  of 
some  of  the  modern  Edentates,  although  it  is  nearly  paralleled  in 
Spalax  and  some  species  of  the  Geomyidae  ( Geomys  jloridanu»).  The 
first  two  sacrals  are  anchylosed  solidly  with  the  ilia,  the  third  is  free, 
while  the  transverse  processes  of  the  posterior  two  vertebrw  are  com- 
pletely fused  with  the  anterior  portion  of  the  ischium,  thus  forming  a 
larg'>  supra-acetabular  foramen  on  either  side. 

The  ribs,  probably  thirteen  in  number,  are  comparatively  heavy 
throughout,  their  length  and  curvature  indicating  a  large  and  well- 
rounded  thomx.      The  first  and  ninth,  or  tenth,  ribs  are  shown  in 
^late  LXIV,  figs,  h  and  c.  Digitized  by  GoOglc 
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The  clavicles  (Plate  LXIV,  fig.  g)  are  very  large,  with  heavy 
expanded  ends  for  the  cartilaginous  attachments  of  the  scapula  and 
sternum. 

There  are  three  elements  of  the  sternum  preserved  in  the  type 
(Plate  LXIV,  fig.  /*),  including  the  presternum.  This  element  is  a 
comparatively  large,  irregularly  shaped  bone,  with  the  transverse 
diameter  somewhat  exceeding  the  antero-posterior.  Its  ventral  face 
is  not  keeled,  and  its  thick  anterior  border  presents  a  wide,  shallow 
notch  between  the  clavicles.  In  form  and  general  proportions  the 
presternum  is  curiously  like  the  presternum  or  manubrium  in  the 
human  skeleton.  The  remaining  two  elements,  sections  of  the  meso- 
sternum,  are  very  much  smaller  than  the  presternum,  and  are  short 
and  thick. 

The  bones  of  the  fore  limbs  and  feet  are  short  and  massive  through- 
out, and  are  greatly  modified.  The  scapula  (Plate  LXIII,  fig.  a,  and 
Plate  LXIV,  fig.  a)  is  large  and  Aplodontia-like  in  form.  The  spine 
is  high,  thin-edged,  and  bears  a  moderately  well-developed  mata- 
cromion.  In  Castor  the  spine  is  thick-edged  and  slopes  rapidly  from 
the  acromion  in  a  nearly  straight  line  to  the  upper  scapular  border. 
The  acromion  is  broken  away  in  the  type  specimen.  The  glenoid 
cavity  is  shallow  and  continuous,  with  the  anterior  face  of  the  heavy 
downwardly  curved  coracoid  process. 

The  humerus,  Plate  LXI,  tig.  r?,  is  short  and  massive,  with  its  processes 
and  ridges  well  developed  for  strong  musclature.  The  great  tuber- 
osity extends  well  above  the  head  of  the  humerus.  The  deltoid  ridge 
is  low  but  extends  far  down  the  humerus,  ending  in  a  strong  spur-like 
process  well  below  the  middle  point  of  the  shaft.  In  Ceratogaulus 
this  process  is  situated  just  below  the  middle  of  the  shaft.  In  Aplo- 
dontia  it  is  a  little  above  that  point.  The  supinator  ridge  is  thin  and 
very  broadly  expanded.  This,  together  with  the  unusually  well-devel- 
oped condyles,  gives  a  great  breadth  to  the  distal  end  of  the  humerus, 
which  equals  nearly  one-half  its  entire  length.  There  is  present  a 
large  entepicondylar  foramen,  as  in  the  Aplodontidae  and  Sciurida?. 

The  forearm,  as  compared  with  most  other  rodents,  is  unusually 
short,  the  shafts  of  the  radius  and  ulna  being  only  two-thirds  the 
length  of  the  humerus.  The  total  length  of  the  ulna,  however,  some- 
what exceeds  that  of  the  humerus,  owing  to  the  great  development  of 
the  olecranon.  The  shaft  of  the  radius  is  small  and  round  proxiraally, 
but  is  much  expanded  laterally  at  the  distal  end.  The  distal  end  of 
the  ulna  extends  considerably  below  the  end  of  the  radius,  as  shown 
in  Plate  LXII,  fig.  a. 

The  only  elements  of  the  carpus  preserved  in  the  present  specimen 
are  the  scapho-lunar  and  unciform.  These  are  broad  and  thin,  indi- 
cating a  broad,  short  carpus.  The  metacarpus  and  proximal  digits 
indicate  also  a  very  short  and   broad  fore  foot.     The  stout,  heavy 


phalanges  are  armed  with  remarkably  long  well-developed  digging 
claws.  The  first  digit  is  much  reduced,  but  is  still  functional  and  bears 
a  long,  slender  claw.  The  metacarpals  are  strongly  keeled  distally 
on  their  inferior  faces,  but  the  articular  facet  is  very  limited  superiorly 
and  locks  'solidly  with  the  proximal  phalanx  when  fully  extended. 
This,  together  with  a  similar  construction  of  the  other  phalanges,  con- 
stitutes an  arrangement  of  the  foot,  as  a  whole,  unparalleled  in  any 
other  group  of  rodents.  The  .toes  were  capable  of  extreme  flexing, 
but  this  perfect  locking  prevented  them  from  reflexing  except  to  a 
limited  degree,  as  shown  in  Plate  LXIV,  fig.  e.  The  claws  thus  per- 
manently held  in  a  curved  position,  together  with  the  slight  rotary 
motion  {possible  to  the  radius  and  ulna,  indicate  that  the  animal  walked 
on  the  outer  side  of  the  foot,  with  the  claws  turned  inward  in  a  manner 
somewhat  similar  to  the  Great  Anteater.  This  position  of  the  foot 
probably  explains  also  the  unusually  great  extension  of  the  distal  end 
of  the  ulna  below  that  of  the  radius. 

In  the  Spalacidse  the  general  proportions  of  the  bones  of  the  fore 
limb,  except  the  scapula,  are  very  similar  to  those  of  Epigaxdus,  The 
humerus  has  much  the  same  modifications'  as  the  latter,  but  there  i£> 
no  entepicondylar  foramen  present  in  the  forms  examined.  The  radiums 
and  ulna  also  are  of  similar  proportions,  and  the  olecranon  is  long  and 
stout.  But  the  scapula  is  very  unlike  in  its  proportions,  being  much 
more  slender  than  in  Epigavlvs, 

The  fore  foot  of  Epigavlus^  with  its  short  digits  and  long  heavy 
claws,  suggests  especially  the  highly  modified  foot  of  the  Asiatic  genuj* 
Siphneus^  now  called  Myotalpa^  but  judging  from  the  figures  published 
by  M.  Alphonse  Milne-Edwards^  the  distal  articular  facets  of  the 
metacarpals  are  not  limited  superiorly  as  in  Epigaidus;  hence  the  toes 
have  more  flexibility,  and  the  foot  also  appears  to  come  naturally  into 
the  usual  plantigrade  position  assumed  by  most  rodents  in  walking. 

Compared  with  the  Mylagavlus  pelvis  described  by  Matthew*  the 
ilia  diverge  more  anteriorly,  and  the  attachment  of  the  sacrum  does  not 
extend  so  far  forward.  (See  Plate  LXI,  fig.  a).  The  ischium  is  short, 
with  a  heavy  tuberosity;  the  light  pubes  are  connected  by  a  slender 
rod-like  symphysis,  and  the  obturator  foramen  is  large  and  broadly 
oval  in  outline.  The  pelvis,  as  a  whole,  resembles  the  pelvis  of  Ajpii^ 
do7itia  more  than  that  of  any  of  the  other  living  forms  examined,  but 
it  is  comparatively  shorter  and  of  generally  more  robust  proportion:^. 
A  striking  peculiarity  of  the  pelvis  is  that  it  is  placed  at  a  much 
greater  angle  to  the  line  of  the  vertebral  column  than  is  usual  in 
rodents. 

«  Recherches  pour  servir  tl  1'  histoire  naturelle  ties  Mammif^res.     Paris,  1 868  to  1874 
pi.  1x6. 

2»Mem.  Am.  Mus.  Nat.  Hist,  I,  Pt.  7,  1901,  p.  379,  fig.  6. 
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The  hind  limbs  are  lighter  and  more  delicately  proportioned  than 
the  fore  limbs.  The  femur  is  nearly  straight,  with  a  rather  slender 
shaft,  but  with  well-developed  trochanters  and  broadly  expanded  con- 
dyles. The  greater  trochanter  extends  somewhat  above  the  head  of 
the  femur  and  is  confluent  with  the  greatly  expanded  third  trochanter. 
The  condyles  are  presented  well  backward.  The  surface  for  the  patella 
is  also  unusually  broad. 

The  tibia  is  comparatively  short,  not  equaling  the  femur  in  length, 
and  is  remarkably  modified.  The  cnemial  crest  is  greatly  expanded 
and  extends  well  down  the  shaft,  converting  the  proximal  two-thirds 
into  a  thin  expanded  sheet  of  bone,  deeply  concave  on  the  outer  or 
fibular  side  and  convex  on  the  inner  face.  The  entire  shaft  is  greatly 
twisted  laterally,  as  shown  in  Plate  LXII,  fig.  c,  the  distal  end  being 
turned  to  such  a  degree  as  to  carry  the  fibular  facet  to  a  position  nearly 
in  front,  with  the  median  ridge  of  the  tibio-tarsal  facet  placed  nearly 
at  a  right  angle  to  the  fore  and  aft  plane  of  the  tibia.  This  arrange- 
ment throws  the  foot  inward  at  a  great  angle,  with  its  outer  side  pre- 
sented nearly  forward  when  the  tibia  and  femur  are  placed  in  the 
usual  normal  position.  In  Mylagaulus  the  tibia  is  apparently  less 
modified. 

The  fibula  is  entirely  free  but  much  reduced.  A  considerable  extent 
of  the  distal  end  of  the  shaft  comes  in  contact  with  the  tibia,  as  in 
A'plodwitia, 

The  hind  foot  is  wholly  plantigrade  and  comparatively  primitive. 
The  toes,  five  in  number,  are  long  and  slender,  bearing  small,  delicately 
formed  claws.  The  principal  modification  of  the  foot  consists  in  the 
greater  development  of  the  two  outer  digits,  IV  and  V,  which  are 
nearly  equal  in  functional  importance  (see  Plate  LXIII,  fig.  6'),  and  are 
much  stouter  than  the  others,  suggesting  the  modification  in  the  hind 
foot  of  some  of  the  marsupials,  especially  the  wombat.  The  cuboid, 
is  also  unusually  large  and  broad. 

This  most  extraordinary  twist  of  the  tibia  and  consequent  ^xiculiar 
position  of  the  hind  foot  is  so  radically  different  from  that  of  mammals 
in  general  as  almost  to  appear  abnormal,  but  a  possible  explanation 
seems  to  suggest  itself  in  the  manner  in  which  the  foot  may  have  been 
used.  The  fore  feet  and  limbs  so  highly  specialized  and  modified  for 
digging,  indicate  that  the  habits  of  the  animal  were  f ossorial  to  a  high 
degree.  The  principal  function,  therefore,  of  the  hind  limbs  and  feet 
may  well  have  been  for  the  purpose  of  removing  the  earth  loosened 
and  thrown  backward  under  the  body  by  the  enormous  claws  of  the 
fore  feet.  For  this  purpose  the  feet  could  be  most  effectively  used  in 
the  position  above  indicated,  and  the  outer  toes  thus  being  employed 
for  the  greater  amount  of  work  would  naturally  be  the  morq  strongly 
developed.  digitized  by  doogie 

The  outline  restoration,  figure  (p.  634),  was  made  from  careful 
measurements  of  the  bones,  and  indicates  fairly  well  the  general  char- 
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acteristicsand  proportions  of  the  skeleton  of  EpigauluB  hatched.  The 
aninial,  as  a  whole,  seems  to  have  been  especially  adapted  to  digging, 
for  which  occupation  it  was  far  better  equipped  than  any  of  the 
gophers.  The  highly  modified  feet  and  unusually  small  orbits  suggest 
that  the  animal  may  have  lived  almost  exclusively  under  ground. 

Questions  of  interest  naturally  arise  in  regard  to  the  true  meaning 
and  possible  utility  of  the  great  nasal  horns.     \\Tiat  is  their  real 
significance,  and  of  what  use  could  they  have  been  to  a  burrowing 
rodent?     Since  such  a  development  has  no  parallel    in  any  of  the 
living  forms,  any  attempted  solution  of  these  questions  must  neces- 
sarily be  based  on  conjecture.     They  may  have  been  possessed  by  the 
males  only,  and  in  that  event  were  probably  used  principally  as  fight- 
ing weapons.     The  discovery  of  more  material  will  probably  settle 
this  point,  and  the  question  as  well  of  whether  theliorns  are  peculiar 
(to  certain  genera  only,  or  are  characteristic  of  the  entire  family.     In 
!  any  case  they  seem  intended  for  use  rather  than  for  ornament,  for 
they  are  strongly  built  and  the  whole  skull  is  strengthened  to  resist 
f  severe    strains  placed    upon  them.     The  occiput,   too,   is    broadly 
j expanded  for  the  attachment  of  heavy  muscles,  which  would  have 
'enabled  the  animal  to  use  the  horns  with  great  power.     It  seems  not  at 
iill  improbable,  therefore,  that  they  were  utilized  for  burrowing.    They 
may  well  have  served  as  auxilliaries  to  the  great  claws  to  assist  in 
rapid  digging.     This  suggestion  is  borne  out  by  the  fact  that   the 
Qorns  are  closely  twinned,  making  them  especially  eflFective  as  digging 
implements,  and  the  tips  of  the  nasals  show  signs  of  being  protected 
3y  callosities,  at  least,  if  not  by  a  second  incipient  pair  of  horns,  sug- 
gesting that  the  nose  often  came  in  contact  with  the  walls  of  the  * 
JDrrow. 

Cimclicsions.— It  seems  evident  from  the  above  study  that  while  this 
jxtinct  group  of  highly  specialized  rodents  apparently  has  some  remote 
iffinities  to  the  Castoridee  and  a  somewhat  nearer  relationship  to 
•he  Sciuridse,  as  pointed  out  by  Matthew,  the  family  has  a  far 
greater  number  of  characters  in  common  with  the  Aplodontidje,  and 
hows  besides  some  striking  resemblances  of  general  proportions  to 
ome  of  the  Asiatic  forms  of  the  Spalacidse.  The  resemblance  to  the 
atter  family,  however,  seems  to  be  due  more  to  modifications  of  the 
keleton  for  a  similar  special  adaptation  to  burrowing  habits  than  to 
.ny  real  relationship.  In  tooth  development,  the  Mylagaulidse  have 
urpassed  in  specialization  all  other  families  of  the  Sciuromorpha,  and 
ould  not  have  been  ancestral  to  any  of  the  living  forms. 
The  affinities  of  the  Mylagaulidse  to  any  of  the  known  fossil  forms 
8  somewhat  doubtful.  Matthew  and  Peterson  have  suggested  a  pos- 
ible  relationship  to  Euhapsis^  but  the  genus  Euhapsis  shows  many 
Qore  characters  of  the  Castoridse,  and  is  more  properly  referableMr 
hat  family. 
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EXPLANATION  OF  PLATES. 

Plate   LVIIL 

EpigatUus  hiUckeri  (natural  size). 
a.  Skull,  anterior  view. 
6.  Skull  and  lower  jaw,  side  view. 

Plate  LIX. 

Epigaulus  hatcheri  (natural  size). 
a.  Lower  jaw,  crown  view. 
6.  Skull,  superior  view. 

Plate  LX. 

Fig.  1.  Ejngnulns  haicheri.     Skull,  palate  view  (natural  size). 
2.  Aplodotitia  ruftis.    Skull,  palate  view  (natural  size). 

Plate  LXL 

Ejngmibut  hatcheri  (natural  size). 
a.  Pelvis,  superior  view. 
6.  Right  femur,  anterior  view, 
c.  Right  humeniB,  anterior  view. 

Plate  LXIL 

Epigaulus  hatcheri  (natural  size). 

a.  Right  radius  and  ulna,  outside  view. 

b.  Right  fore  foot,  superior  view  (with  median  digit  supplieil  from  the  left 

fore  fo<jt). 

c.  Right  tibia  and  fibula,  inside  view. 

d.  Right  hind  foot,  superior  view. 

Plate  LXIII. 

EjngauluM  hatcheri  (natural  size). 

a.  Left  scapula,  inferior  view. 

b.  Ijeit  femur,  posterior  view. 

c.  Atlas,  anterior  view. 

d.  Axis,  anterior  view. 

f.  Cul)oid,  and  metatarsals  IV  and  V,  superior  view. 
/.  l>eft  lower  jaw,  outer  view. 

g.  Posterior  jwrtion  of  right  lower  jaw,  outer  view. 

Plate  LXIV. 

EpigaiiluH  hatcheri  (natural  nize). 

a.  I^ft  scapula,  outer  view. 

b.  First  rib  of  left  side. 

c.  Ninth  or  tenth  rib  of  left  side, 
rf.  Calcaneum  of  left  hind  foot. 

e.  Median  digit  of  left  fore  foot,  side  view. 

/.  Presternum  and  two  elements  of  mesostemum,  inferior  view^ 
g.  Clavicle  of  left  side. 

Plate  LXV. 


EpigauluH  hatcheri  (two-thirds  natural  size). 
Vertebral  colunm  and  pelvis,  side  view. 
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THE  HOLOTHURIANS  OF  THE  HAWAIIAN  ISLANDS. 


By  Walter  K.  Fisher, 

Of  Stanford  UniversUy^  California. 


INTRODUCTION. 

Holothurians  or  sea  cucumbers  are  fairly  plentiful  in  the  tide  pools 
among  the  lava  rocks  and  on  exposed  reefs  of  the  Hawaiian  Islands 
and  form  a  very  characteristic  portion  of  the  more  conspicuous  shore 
fauna.  They  are  almost  sure  to  be  found  by  the  general  naturalist 
who  explores  the  reef  between  Honolulu  and  Waikiki  or  carries  his 
investigations  to  remoter  parts  of  the  islands  among  the  many  pools 
and  inlets  that  fringe  the  lava  shores.  Such  forms  as  Actinopyga 
inauTitiana^  Holothuria  atra^  H,  fuscorvbra^  H,  cinerdscens^  H. 
pefrrricax^  IL  pardalu^  H,  impatieTis^  and  Stichopus  tropicalis  are 
common,  especially  the  first  two,  which  are  large  and  take  no  pains  to 
hide  themselves.  In  Pearl  Harbor,  Opheodesoma  spectahUis^  which 
occurs  in  great  numbers,  is  likely  to  attract  the  attention  of  anyone 
interested  in  natural  history.  Careful  and  systematic  collecting  on  the 
reefs  and  in  the  tide  pools  should  bring  to  light  many  characteristic 
tropical  forms  as  yet  unrecorded  from  the  islands.  Care  should  be 
taken  to  turn  over  large  stones  and  to  examine  masses  of  seaweed. 
One  form,  at  least,  Chiridota  Jia^cailensis^  lives  buried  in  coral  sand. 

Holothurians  are  best  preserved  in  fairly  strong  alcohol,  rather  than 
in  formalin,  because  the  latter  is  likely  in  time  to  partially  dissolve 
the  minute  calcareous  bodies  which  occur  in  the  outer  layer  of  the 
body  wall  and  which  are  a  necessity  for  the  accurate  identification  of 
specimens.  To  kill  the  animals  in  an  expanded  condition,  it  is  well  to 
first  narcotize  them  by  gradually  adding  to  the  sea  water  in  which 
they  are  contained  a  quantity  of  Epsom  salts  or  about  an  equal  volume 
of  ether.  The  latter  should  be  added  gradually  after  the  animals  are 
expanded.  When  they  are  thoroughly  numbed,  they  may  be  placed  in 
about  60  per  cent  alcohol  and  after  a  few  hours  transferred  to  90  per 
cent.  Chloretone  is  a  good  narcotizing  agent,  but  is  expensive. 
Some  species  are  so  sensitive  that  acid  reagents  must  be  resorted  to  in 
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order  to  kill  them  in  an  expanded  state.  Glacial  acetic  acid  serves  very 
well.  Acid,  however,  must  be  carefully  avoided  if  it  is  intended  to 
use  the  specimens  for  systematic  purposes,  because  the  absence 
of  calcareous  deposits  in  the  skin  usually  renders  exact  determination 
impossible.  If  there  is  a  possibility  of  acid  being  present  in  the 
alcohol,  add  to  the  bottle  a  small  portion  of  bicarbonate  of  soda  or 
some  other  harmless  neutralizing  agent. 

It  is  necessary  to  use  a  compound  microscope  in  the  examination  of 
holothurians,  in  order  to  determine  the  chai'acter  of  the  cahareoos 
deposits  in  the  skin.  In  the  case  of  most  synaptids  and  related  forms 
it  is  necessary  merely  to  soak  a  piece  of  the  body  wall  for  a  few 
moments  in  strong  caustic  potash  solution  and  then  mount  it  in  gly- 
cerin, which  fui-ther  clears  the  tissues.  Permanent  mounts  are  con- 
veniently made  in  glycerin  jelly.  Many  holothurians,  however,  have 
so  thick  a  body  wall  that  only  the  outer  pigmented  layer  should  be 
taken.  Often  it  is  necessary  to  boil  a  piece  of  the  skin  in  caustic 
potash,  especially  when  there  is  considerable  pigment  and  one  wishes 
to  free  the  deposits  of  encumbering  tissue  in  order  to  draw  or  photo- 
graph them.  Deposits  are  frequently  so  closely  crowded  in  the  peri- 
sorae  that  unless  they  are  freed  of  tissue  and  spread  out  on  a  slide 
it  is  impossible  to  gain  an  idea  of  their  true  chai-acter. 

The  holothurians  collected  by  the  United  States  fisheries  steamer 
Albatross  among  the  Hawaiian  Islands  during  the  summer  of  1902 
proved  to  be  less  numerous  in  species  than  the  collection  of  starfishes.^ 
Nor  were  there  so  many  individuals.  The  entire  collection  numbers 
about  750  specimens  and  includes  37  species,  of  which  19  are  new  to 
science,  5  are  for  the  first  time  recorded  from,  the  Hawaiian  group 
and  2  are  in  too  poor  condition  for  naming  beyond  the  genus.  The 
United  States  fisheries  steamer  Albatross  secured  11  forms  already 
reported  from  the  islands,  but  failed  to  find  9  species  known  to  occur 
in  the  region.  The  Hawaiian  fauna  therefore  includes  44  species  of 
holothurians,  of  which  only  20  were  known  previous  to  the  visit  of 
the  fisheries  steamer  Albatross,  To  these  may  be  added  the  two  forms 
which  are  too  imperfect  to  be  identified  specifically,  making  a  total 
of  46  species. 

The  shore  and  reef  fauna  is  unmistakably  tropical.  Excluding  thoft*e 
littoral  forms  which  appear  to  be  confined  to  the  Hawaiian  Islands, 
namely,  Actinopyga  obesa^  Ilohthuria  paradoxa^  TL  kapiolani^^  H^ 
hum  ills ^  H,  hawaiiensis^  new  species,  H.  anvlifera^  new  species,  H. 
fusco-olivacea^  new  species,  Opheodesatna  spectabilis^  new  species,  and 
Chiridota  hawaiiensis^^  new  species,  there  remains  a  group  of  forms 

«See  U.  8.  Fish  Commission  Bulletin  for  1903,  Pt.  2,  pp.  897  to  1130,  June  30, 1906. 
ft  Closely  related   to   Opheodeaoma  glabra  (Fiji  Islands,   Bohol,  Guam,  Saleyer, 
Bima). 

<^  Near  Chiridota  rigida. 
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which  are  either  cosmopolitan  in  tropical  and  semitropieal  waters  or 
widely  distributed  over  the  warmer  part8  of  the  Pacific  and  Indian  are 
oceann.  The  practically  cosmopolitan  forms  are:  Actmopi/ga /xirvula, 
Holothuria  impatlenM^  and  Ilolothurla  atra^  these  being  found  in  the 
Atlantic,  Pacific,  and  Indian  oceans.  A  general  idea  of  the  distribu- 
tion of  the  remaining  shore  forms  may  be  gained  from  the  following 
table: 

Distribution  of  shyre  forms  of  Holothurians. 


Species. , 


Indian 
Ocean. 


:  ^?L      •'apan^ie  I  Mlcrone- 
rej^on.  |      sia, 
I  Melane 

I     sia). 


dies. 
Philip- 
pines, 

etc.). 


Aciinopyga  nobUU 

Ariinopyga  maurUiana 

Holothuna  cinerascena 

HtAothuria  pervicax 

Hdolhuria  monacaria 

HoMhuria  vngabunda 

Holothuria  fuscorubra 

HoMhuria  arenicoeao. 

Holothuria  pardalia 

Holothuria  inhabUia 

Ht^oth  uria  verrucota 

Labidodemaa  semperianum. 

Stiehopua  chloronotos 

Stichopua  trai)ieaUa 

%napifMta  krjfrateinii 

Euapta  yodeffroyi 


I 


I 


AuHtra- 
lia. 

West 
coast  of 

Middle 
and 

South 
America. 

y 

V 

X 

E 

V 

..      . 

1 

1 

1 

1 

a  Also  reported  from  north  and  eoAt  coasts  of  South  America. 


'» Society  Islands. 


It  is  hazardous  to  undertake  \o  do  more  than  indicate  in  a  general 
way  the  relationships  of  the  biithybial  fauna^  because  some  of  the 
species  are  obscure  and  the  identification  of  their  nearest  relatives  is 
almost  a  matter  of  assumption.  It  is  probably  true  that  we  have  not, 
as  yet,  sufficient  data  upon  which  to  map  with  anv  degree  of  accumcy 
the  faunal  relationships  of  deep-sea  holothurians.  The  bottom  of  the 
ocean  has  been  no  more  than  scratched  in  a  few  places.  Such  forms 
as  Bathyplotes  patagiatm^  Ppelopatldes  retlfet\  Scotodrima  vltreuin^ 
and  Lxtinogone  hUeridUn  appear  to  find  their  nearest  relatives  in  the 
deep  waters  of  the  Ekj^t  Indies.  (hphnurguH  hiHHjuh  has  a  related 
species  in  the  Bay  of  Ikngal  (<7.  glaber  Walsh),  and  another  {O, 
aspera  Theel)  in  the  West  Indies  (Sombrero,  British  West  Indies). 
Mesothuria  camosa  shows  great  similarity  in  most  of  its  characters  to 
M,  intent hulis  of  northern  Europe,  and  M,  vt-rrllli  of  the  Azores  and 
warmer  waters  of  Europe.  Pannychla  pdlllda  is  closely  related  to 
P.  nioseleyi  of  Australia  and  Protankyra  alhatromi  to  P.  chdllengetd 
of  the  Fiji  Islands.  PHeudoHtichopus  prop/nquus  seems  nearest  Pseu- 
dostichopus  mollis,  from  Marion  Island,  southern  Indian  Ocean,  and 
from  the  west  coast  of  South  America,  near  the  southern  end.  Anapta 
inenrtis  is  distantly  related  to  ^1.  ,mhtilis^  bay  of  Batavia^JJ:^d(g4/r^^^a 
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uni^erialis  to  C.  purjnirea  and  C,  pisanii  from  the  Falkland  Islands 
and  Chonos  Archipelago,  respectively.  Dredging  was  not  carried  into 
water  deep  enough  to  secure  many  of  the  characteristic  abyasal  types 
which  undoubtedly  must  occur  in  the  region.  Only  two  of  the  deep- 
water  forms  are  referable  to  previously  known  species.  These  are 
Mesothurla  murrayl  and  M.  parva^  the  former  having  been  taken  in 
the  East  Indies,  near  the  Azores,  off  the  Straits  of  Gibraltar,  and  near 
Juan  Fernandez,  and  the  latter  from  near  Admiralty  Island. 

SYNOPSIS  OF  HAWAIIAN  HOLOTHURIANS. 

(Those  marked  with  an  asterisk  (*)  were  not  taken  by  the  Albatross 
expedition.) 

Order  AUTINOPODA  Ludwig. 

Family  Holcphuriid^  Ludwig. 

Subfamily  Holothuriinjs  Ludwig. 
Genus  Actinopyga  Broiui. 

Actinopyga  parvula  (Selenka). 
nobilis*  (Selenka). 
obesa  (Selenka). 

mauritiaiia  (Quoy  and  Gaimard). 
Genus  IJolothuria  Linnaeus. 

Holothuria  paradoxa  (Selenka). 
kainolanix *  ( Bell ) . 
cinerascens.  ( Brandt) . 
perncax  Selenka. 
atra  Jiiger. 

moimcaria*  (Lesson). 
v<igahunda*  Selenka. 
himilis*  Selenka. 
fusco-rubra  Th^el. 
arenwola  Semper. 
partialis  Selenka. 
inhabilis*  Selenka. 
impatiem  (Forek&l). 
rerrucom  *  Selenka. 
hawaiiensiSf  new  species.     . 
anulifera^  new  species. 
fusco-oitvaceaj  new  Hi)ecie8. 
Genus  Lahidodemas  Selenka. 

Labidodemas  semperianum*  Selenka. 
GenuH  Slirfiopus  Brandt. 

Stichojruji  chloronotos  Brandt. 
tropical hy  new  name. 
Subfamily  Synallactin.b  Ludwig. 
Genus  Mesothuria  Ludwig. 

Meaothurin  cantom,  new  species. 
murrayl  (Th^el). 
pann  (Theel). 
Genus  Bathyphtes  Ostergren. 

Bathyplotes  paUigiatu»y  new  species. 
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Genus  PgeudoMichoptis  Th^el. 

Pneadostichopus  propiyujuusj  new  species. 
Genus  Pa'lopatides  Th^el. 

Psdopaiides  retiferj  new  species. 

Family  Elpidiid^  Th^el. 

Subfamily  Deimatinac  (Th^el)  Ludwig. 
Genus  Scotodeima  Ludwig. 

Scotodeima  vitreunij  new  8i>et4fes. 
Genus  Orphnurgua  Th^el. 

Orpknurgus  insignis,  new  species. 
Genus  Laetmogone  Th^el. 

Lximogone  biserialUy  new  species. 

Lsetmogonff  species. 
Genus  Pannychia  Th6el. 

Pannychia  pallida^  new  species. 

Family  Cucumariid^  Ludwig. 

Subfamily  CucuMARiiNiE  R.  Perrier. 

Genus  Thyonidium  Diiben  and  Koren. 

Thyonidium  hatvaiiensej  new  species. 
cUexandrif  new  species. 
Subfamily  Psolinac  R.  Perrier. 
Genus  Psoitis  Oken. 

Psolus  macrolepiSf  new  species. 

Order  PAKAGTIHOPODA  Ludwig. 

Family  Synaptid^  Burmeister. 

(ienus  Synaptula  Orsted. 

Synaptula  kefersteinii  (Selenka). 
Genus  Euapta  Ostergren. 

Euapta  godeffrayi  (Semper). 
Genus  Opheodesoma^  new  genus. 

,Opheodesoma  spectabiliSf  new  npecies. 
Genus  Protankyra  Ostergren. 

Protankyra  aibatrom^  new  species. 
Genus  Anapta  Semper. 

Anapta  inermUj  new  species. 
Genus  Cliiridota  Eschscholtz. 

Chiridota  hawaiieims,  new  species. 
uimerialiSj  new  species. 
Genus  Txniogyrus  Semper. 

Tieniogyrusy  sj^ecies. 


The  nineteen  species  believed  to  be  new  are  as  follows: 

Pannychia  pallida. 

Tliyomdmm  hawaiiense. 

Thyon  idin m  alexandri. 

Psohis  rnacrolepu. 

Opheodesoma  spertahilis. 

Protankyra  albairom.. 

Anapta  inermis. 

ChiridiM  unittrrialvs.  gjtized  by  CjOOQ  IC 

Chiridota  haivaiienms. 


Iloloihuria  havoaiiengis. 
Holothuria  anulifera. 
Ilolothuria  fusco-olivacea. 
Mesoihuria  camosa, 
Bathyplotes  patagiatns. 
Pseudostichopus  propinqiiAis. 
Psdopatides  retifer. 
Scotodeima  vitreum. 
Orphnurgus  insignis. 
Lsetmogone  biserialis. 
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A  new  name,  Stichopus  tropical i^^  is  used  to  replace  ^'Stirhopm 
godefroyi^  variety  b,"  this  so-called  variety  being  here  considered  & 
distinct  species,  as  explained  in  the  description  of  that  form. 

Species  previouslj^  known  but  now  for  the  first  time  recorded  from 
the  Hawaiian  group  are: 

Adinopyga  parrmla.  Mesothuria  parva. 

Holothuria  arenicola.  Etuipta  godeffroyi, 

Mesothuria  murrayi. 

Previously  reported  species  secured  by  the  fisheries  steamer 
Aliatross: 

Actinopyga  obesa.  Holothuria  fusco-rubra, 

Adinopyga  manritiana.  Holothuria  pardalis. 

Holothuria  paradoxa,  Holothuria  tmpatiens. 

Holothuria  Hiieraseivi.  Stichoptis  tropicalis. 

Holothuria  pertncax.  ( =StichopuJi  godeffroyi  var.  b,  of  authors. ; 

Holothuria  atra.  Synaptula  kefersteinii. 

Species  recorded  from  the  Hawaiian  Islands,  but  not  taken  by  the 
fisheries  steamer  AHafrosa: 


Actinopyga  nobilis. 
Holothuria  kapiolanias. 
Holothuria  monacaria. 
Holothuria  va^abunda. 
Holothuria  humilis. 


Holothuria  inhabilis. 
Holothuria  verrucota. 
Ixibidodemas  semperianum. 
Stichopus  chloronotos. 


All  the  known  species  of  Hawaiian  holothurians  have  been  included 
in  the  keys  in  this  report,  and  short  diagnoses  of  those  not  taken  by 
the  fisheries  steamer  Albatross  are  inserted  in  the  proper  place,  but 
are  marked  in  all  cases  by  an  asterisk  (*).  It  is  believed  that  this 
method  will  render  the  report  more  useful  to  the  general  naturalist, 
since  literature  on  the  subject  is  often  inaccessible.  The  various  lists 
will  prevent  confusion  concerning  the  species  actually  secured  by  the 
expedition  of  1902. 

I  wish  to  acknowledge  my  indebtedness  to  Mr.  Wilfred  H.  Osgood, 
of  the  Bureau  of  Biological  Survey,  and  to  Miss  Mary  J.  Rathbun, 
of  the  U.  S.  National  Museum,  for  looking  up  references  which  were 
not  accessible  to  me;  and  to  Dr  C.  H.  Gilbert,  of  Stanford  University, 
and  Dr.  Hubert  Lyman  Clark,  of  the  Museum  of  Comparative  Zoology, 
for  advice  on  several  matters.  Dr.  Clark  has  also  kindly  looked  over 
the  page  proofs. 

While  correcting  the  galley  proofs  I  received  Koehler  and  Vaney  s 
important  memoir  entitled  An  Account  of  the  Deep-See  Holothuriodea 
collected  by  the  Royal  Indian  marine  survey  ship  Investigator.  So 
far  as  possible  I  have  taken  account  of  Koehler  and  Vaney's  species  in 
the  descriptions  of  the  Albatross  material.  It  has  not,  at  this  late  hour, 
been  possible  to  accord  to  this  work  the  space  and  attention  that  it 
deserves. 
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DESCRIPTION  OF  SPECIES. 

Class  HOLOTHURIOIDEA. 

KEY   TO    FAMILIES   AND   OENKRA   OP    HAWAIIAN    HOLOTHURIOIDEA. 

a.  With  pedicels  or  papilla  or  botli.      All  ambulacral  appendages  arise  from  the 
radial  canals,  appearing  as  a  circle  of  tentacles  about  the  mouth,  and  as  pedicels 

or  papillae,  or  both,  over  rest  of  body Order  Actinopoda. 

6.  Tentacles  more  or  less  peltate.     No  retractor  muscles. 

c.  Respiratory  trees  present HoLOTHURiiDiK. 

d.  Tentacle  ampullae  well  developed.      Madreporic  canals  often   numerous, 
never  attached  to  body  wall.     Vascular  system  forming  a  rete  mirable  in 

connection  with  left  respiratory  tree Holothuriin.e. 

e.  Genital  tubes  in  a  tuft  on  left  side  of  dorsal  mesentery. 

/.  Anal  teeth  present Actinopycja. 

jff.  Anal  teeth  absent. 

g.  Ambulacral  appendages  scattered  over  whole  body  and  usually  with- 
out arrangement  in  rows;  less  commonly  arranged  in  longitudinal 

bands  on  ventral  surface Holotiiuria. 

gg.  Ambulacral  appendages  only  on  the  riEulii,  and  in  double  rows. 

Labidodemak. 

ee.  Gonad  in  aright  and  left  tuft,  no  anal  teeth;  pedicels  on  the  3d  ventral 

radii,  mostly  in  longitudinal  bands.     Dorsal  surface  with  papillai,  often 

on  wartfl Stichopus. 

dd.  No  free  tentacle  ampullae.     Madreporic  canal  single  and  usually  in  con- 
nection with  body  wall;  only  exceptionally  a  rete  mirabile  present. 

SYNALLACTIN.K. 

e.  Genital  tubes  only  in  a  left  tuft.  Anus  not  in  a  vertical  furrow.  Ventral 
surface  somewhat  flattened.  Ambulacral  appendages  in  form  of  many 
small  scattered  pedicels,  usually  largest  on  lateral  ventral  ambulacra. 

Mesothuria. 
ee.  (ronad  in  a  right  and  left  tuft. 
/.  Anus  in  a  vertical  furrow.     Pedicels  and  papillae*  unusually  small, 
those  of  dorsum    nearly   rudimentary;    pwlicels  of    lateral   ventral 
ambulacra  more  prominent  than  rest.     Deposits  often  wanting. 

PSEUDOSTICHO  PUS. 

ff.  Anus  not  in  a  furrow,   terminal  or  subdorsal.     Body  more  or  less 
depressed,  usually  with  a  border  or  brim. 

g.  C-shaped  deposits  present B ath yplotes. 

gg.  No  C-shaped  deposits.     Pedicels  only  on  middle  and  hinder  part  of 

mid  ventral  radius;  deposits  often  wanting P.^ilopatidi-vs. 

cc.  Respiratory  trees  absent.     No  rete  mirabile.     No  tentacle  ampull»'.     Dorsal 
surface  with  large  papilhe,  ventral  with  very  large  pedicels,  always  in  rows. 

Madreporic  canal  opening  to  exterior,     Deei.)-sea  forms Klpidiid.k. 

d.  In  the  stiff  skin  neither  wheels  nor  tables.     Above  the  pedicels  of  lateral 

ventral  radii  a  series  of  large  flank-papilhe. 

e.  Pedicels  of  ventrolateral  radii  in  two  series;  remarkably  long  flank  and 

dorsal  papillif ;  papilla'  of  dorsal  radii  in  two  series;  deposits  very  large 

X  and  Y  shaped  rods,  and  in  papilUe  very  long  simple  rods  perforated 

at  tips.     Anus  ventral Scoihddeima. 

ee.  Pedicels  of  ventrolateral  radii  in  a  single  series,  those  of  dorsal  in  either 
one  or  two  series.  Deposits,  large  crowded  sjnny  rods  and  spiny  ellip- 
soids     OfiPHNURGCS. 
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dd.  Skin  more  pliable,  with  many  wheels.     Flank  papilbe  small  or  absent. 

e,  Midventral  radius  without  pedicels Ljstmogone. 

ee.  Midventral  radius  with  two  rows  of  pedicels Panxychia. 

66.  Tentacles  dendroid.     Retrai^tor  muscles  present Cicumabiidje. 

c.  Tentacles  20,  five  pairs  of  large  alternating  with  five  pairs  of  very  much  smaller 
ones.  No  large  scales  on  dorsal  surface,  which  always  has  scattered  pedi- 
cels   Th  YOJfmirM. 

cc.  Tentacles  10;  ventral  surface  flattened,  forming  a  creeping  sole  on  which 
pedicles  are  arranged  in  two  or  three  longitudinal  bands.  Dorsal  surface 
with  large  scale-like  plates  which  imbricate;  no  dorsal  pedicels.    Moath 

and  anus  dorsal,  often  guarded  by  large  plates  or  val  ves ftoLi>. 

aa.  No  pedicelH  or  papillse,  and  no  respiratory  trees.     Tentacles  arise  only  partly 
from  radial  canals,  and  partly  from  ring  canal. 

Order  Paractinopoda,  Svnaptid.f^ 
6.  Calcareous  deposits  in  the  skin  consisting  of  anchors  and  perforat^l  plates, 
c.  Anchor  arms  smooth,  without  serrations;  vertex  with  minute  knobs;  anchor 
plates  symmetrical. 
d.  Handle  of  anchors  with  branches;  cartilaginous  ring  absent,  or  present 
e.  Calcareous  ring  without  anterior  projections;   madreporic  canal  single 
(never  many);  cartilaginous  ring  absent;  handle  of  anchor  plates  with 

2  large  and  several  small  smooth  holes Euapta. 

ee.  Calcareous  ring  with  conspicuous  anterior  projections;  numerous  madre- 
poric bodies;  cartilaginous  ring  sometimes  present;   2  large  holes  in 

handle  of  anchor  plates  absent Ophgodbsoma. 

dd.  Cartilaginous  ring  present;  handle  of  anchor  without  branches. 

SvNAPrrLA. 
cc.  Arms  of  anchor  usually  serrate;  anchor  plates  asymmetrical,  the  circumfer- 
ence uneven  or  incomplete;  not  narrowed  into  a  handle;  tentacles  digi- 
tate  Protankyr.*. 

66.  Calcareous  deposits  never  anchors  and  plates,  but  wheels  with  six  spokes. 
S-shaped  rods,  small  C-shaped  rods  or  simple  rods,  sometimes  oval  grains; 
sometimes  wanting. 

c.  Deposits  absent  (sometimes  present  as  oval  grains) Anafta. 

cc.  In  addition  to  wheels  collected  in  little  hea))S,  often  small  curved,  C-shapeil, 
or  straight  rods,  smooth,  rough,  or  parted  at  tips;  no  sigmoid  Ixxlies. 

Chiridota. 
ccc.  Sigmoid  rods  present;  sometimes  also  wheels,  either  in  heaps  or  scattered. 

TjENKKiYBrS. 

Order  ACTINOPODA  Ludwig,  1891. 
Family  IIOLOTHURIID^E  Ludwig. 
Holothuriidiv  Litdwic,  Mem.  Mus.  Comp.  ZooL,  XVII,  1894,  p.  7. 

Genus  ACTINOPYGA  Bronn. 

Mulleria  «  Jac.er,  Dissertatio  de  Holothuriis,  1833. 

Act'mopyga  Bronn,  Klassen  u.  Ordnungen  des  Thierreichs,  1860. 

«  Notwithstanding  the  fact  that  Mulleria  Jager  is  at  least  three  times  preoccupied 
(F^ruasac,  1823,  mollusca;  Desmarest,  1825,  Crustacea;  Fleming,  1828,  echinoderma, 
acconiing  to  Agassiz's  Index  ITniversalis),  some  of  the  leading  authorities  still 
employ  the  name,  although  Professor  Bell  pointed  out  the  error  in  Ann.  Nat  His., 
(5)  XX,  p.  148. 
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The  following  is  Th^el's  description: 

Tentacles  20  to  27.  Ambulacral  appendages  in  the  shape  of  pedicels  on  the  ven- 
tral surface  and  papillae  on  the  dorsal.  »Seldom  an  arrangement  of  pedicels  in  longi- 
tudinal series  visible.  A  single  genital  bundle  present,  situated  on  left  side  of  dorsal 
mesentery.  Anus  surrounded  by  five  calcareous  teeth.  No  C-shaped  deposits  in  the 
body  wall. 

KEY  TO   HAWAIIAN   SPECIES   OP  ACTINOPYGA. 

a.  Among  the  deposits,  tables.  " 

6-  Tentacles  20;  calcareous  deposits  crowded  tables  (the  spire  of  which  is  truncate, 
quadrate,  armed  with  numerous  teeth)  and  large,  smooth  buttons  with  six  to 
eight  holes  ordinarily,  but  exceptionally  four  or  five  and  as  high  as  thirteen. 

pari-ula, 

bb.  Tentacles  20;  calcareous  deposits  thinly  scattered  tables,  the  spire  terminating 

in  sixteen  to  twenty  teeth,  and  hollow  fenestrated  ellipsoids  forming  a  thick 

layer * nobilis. 

aa.   Deposits  chiefly  rods;  no  tables. 

b.   Tentacles  20;  deposits  finely  granulated,  simple  rods obem. 

bb.  Tentacles  25;  deposits  in  dorsal  integument  rods,  with  small  processes  running 
out  at  the  sides  and  with  ends  spinous  or  dichotomoiis;  in  the  ventral  peri- 
some  small,  smooth,  oval  grains  and  larger,  smooth,  unbranched  rods  with 
the  ends  slightly  rough mauritiana. 

ACTINOPYGA  PARVULA  (Selcnl^). 

Plate  LXVII,  figs.  2,  2a-g, 

3fulleria  parvula  Selenka,  Beitriige  zur  Anatomic  u.  Systematik  der  Holothurien, 
Zeitechr.  f.  Wiss.  Zool.,  XVII,  1867,  p.  314,  pi.  xvii,  figs.  17-18. 

Body  elon^te  ovoid,  robust,  but  much  contracted.  Tentacles 
retracted,  but  mouth  apparently  somewhat  ventral;  anus  terminal, 
surrounded  by  five  small  calcareous  teeth.  Tentacles  20  to  21,  peltate, 
medium  sized,  rather  crowded.  Ventral  surface  well  marked  from 
dorsal,  covered  with  pedicels  of  conspicuous  size  which  are  not 
arranged  in  definite  order.  Papilloe  of  dorsum  much  less  numerous, 
without  order,  and  contracted  so  that  their  size  is  not  at  once  apparent. 
They  seem  to  be  slightly  smaller  than  the  pedicels  and  are  without 
terminal  plates.  Integument  thick,  minutely  roughened  by  the  spires 
of  the  densely  crowded  tables.  Deposits :  Very  numerous  tables  and 
buttons;  the  former  with  a  central  and  about  eight  peripheral  smaller 
holes  and  a  well-developed  spire  terminating  in  a  subquadrate  crown 
of  numerous  (about  thirty-six)  teeth;  the  latter  large,  smooth,  pierced 
by  six  to  eight  irregular  holes.  Pedicels  and  papilla3  with  perfo- 
rated supporting  plates  and  rods.  The  color  in  alcohol  is  very  dark 
brown.  Length  of  largest  individual,  much  contracted,  10  mm.; 
width,  28  mm. 

IxjcalUies. — Napili,  Maui  (2);  Necker  Islands  (H);  Honolulu,  reef 
(2);  Laysan,  reef  (3). 

Although  the  specimens  are  badly  contracted  it  is  evident  that  the 
crown  of  tentacles  is  surrounded  by  a  collar,  perhaps  not  so  prominent 
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as  in  A,  mauritlana.  The  pedicels  continue  to  the  very  edge  of  the 
collar,  on  which  the  papillae  are  larger  than  over  rest  of  dorsum. 
Superficially  the  retracts  papilhe  resemble  pedicels,  but  since  there 
appears  to  be  no  perfoi-ated  terminal  plate  such  as  is  well  developed 
in  the  pedicels,  they  are  not  to  be  ranked  with  the  latter.  The  sup- 
porting rods  and  plates  are,  however,  well  developed  toward  the  top 
of  the  papillae.     (See  below.) 

The  calcareous  ring  has  no  posterior  prolongations,  but  anteriorly  is 
deeply  scalloped.  The  exact  shape  is  best  shown  by  the  figure.  (Plate 
LXVII,  fig.  2<7.)  There  are  two  large  Polian  vesicles  and  one  short, 
twisted,  madreporic  canal  embedded  in  the  dorsal  mesentery.  The 
madreporic  body  is  prominent  and  lies  on  the  left  side  of  the  mesen- 
tery. The  gonad  is  still  small,  and  forms  a  tuft  on  the  left  side  of  the 
mesentery,  behind  the  madreporic  canal.  Left  branch  of  respiratory 
tree  much  longer  than  right.     Cuvierian  organs  relatively  large. 

Both  tables  and  buttons  are  very  numerous  in  the  perisome,  the 
edges  of  the  former  overlapping,  or  at  least  touching.  The  buttons 
which  lie  beneath  the  tables  also  imbricate  irregularly.  The  disk 
of  the  tables  is  0.08  to  0.09  mm.  in  diameter  and  is  ])ierced  by  eight 
peripheral  holes  and  a  central  larger  one.  Frequently  there  are  sev- 
eral small  accessor}'  perforations.  Bim  is  smooth,  slightly  undulating; 
the  spire  is  robust,  and  is  made  up  of  four  upright  pieces  slightly  flar- 
ing at  the  crown,  which  is  armed  with  numerous  teeth,  whose  arrange- 
ment is  best  shown  by  the  figures.  Buttons  are  large,  smooth,  and 
vary  considerably  in  size,  but  average  0.1  nmi.  in  length.  They  are 
broadl}'  elliptical  and  the  six  or  eight  holes  are  rather  small  in  propor- 
tion to  the  whole  button.  Many  of  the  buttons  are  rather  wider  in 
proportion  to  length  than  the  figures  here  given.  Some  buttons  have 
five  holes,  and  a  few  four  or  nine.  Occasionally  a  button  is  incomplete, 
a  portion  of  the  outer  rim  being  wanting.  Supporting  rods  and  plates, 
two  t^^pes  of  which  are  figured  (Plate  LXVII,  fig.  2/),  are  abundant 
in  the  walls  of  the  pedicels  and  papillae,  where  also  tables  are  present. 
The  rods  and  plates  grade  into  large  buttons  in  the  proximal  portion 
of  the  pedicels  and  papilla.  In  the  pedicels  the  plates  are  more  abun- 
dant than  the  supporting  rods  and  are  slightly  larger  than  those  in  the 
papilla*,  averaging  0.15  to  0.20  mm.  longest  dimension,  although 
smaller  ones  are  present.  There  are  also  very  large  buttons  in  the 
pedicels  with  twelve  or  thirteen  holes.  The  terminal  perforated  plate 
of  the  pedicels  is  well  developed  and  measures  0.5  mm.  in  diameter, 
the  perforations  about  0.015  mm. 

This  species  is  a  shore  form,  inhabiting  tide  pools  in  lava  rock 
and  on  coral  reefs.  Since  the  gonad  is  still  very  small  the  specimens 
are  probably  immature,  as  their  size  would  suggest.  This  wide  rang- 
ing form,  which  Bedford  «  believes  includes  jlavocmUinea^  is  found  in 

aProc.  Zool.  Soc,  1898. 
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the  Atlantic  (Florida,  Madeira),  Red  Sea  (Kosseir),  and  over  the 
greater  part  of  the  Indo-Pacific  region  (Seychelles  Islands  to  Samoan, 
and  Hawaiian  Islands.) 

*ACTINOPYGA    NOBILIS  (Selenka). 

HoLothuria  (subgen.  Microlhele)  macuUUa  Brandt,  Prcnlr.,  1835,  p.  54.  (Not  to  be 
confused  with  Sporadipus  (Acolpos)  maculatus  Brandt,  Prodr.,  1835,  p.  46, 
which  is  Holothuria  arenicola  Semper. ) 

Mulleria  nobilis  Selenka,  25eit  fur  Wiss.  Zoologie,  XVII,  1867,  p.  313,  pi.  xvii, 
figs.  13-15. 

This  species  is  attributed  to  the  Hawaiian  Islands  by  Selenka,  but  is 
not  present  in  the  collection  brought  home  by  the  fisheries  steamer 
Albatross,  The  following  diagnosis  is  from  TheeFs  monograph,  page 
198: 

Color  almost  black,  speckled  with  lighter  tint  Dorsal  papillse  more  thinly  scat- 
tere<l  than  the  ventral  pedicels,  and  of  about  the  same  size  or  smaller  than  these.  In 
the  contracted  state  the  dorsal  surfat'e  seems  to  have  some  low  protuberances,  espe- 
cially along  the  sides  of  the  body.  The  anal  teeth  are  small  and  surrounded  by  five 
groups  of  papilla?,  each  group  corresponding  in  position  with  a  tooth.  The  tables 
are  thinly  scattered,  consisting  of  an  irr^ularly  rounded  disk  with  smooth  undulated 
mai^n  and  pierced  by  a  large  central  and  several  smaller  peripheral  holes;  the  spire, 
formed  by  four  rods  and  one  transverse  l)eam,  terminates  in  twenty  or  more  teeth. 
(Teeth  as  few  as  16. )    The  hollow  fenestrated  ellipsoids  form  a  thick  layer. 

ACTINOPYGA  OBESA  (Selenka). 

Plate  LXVII,  fig.  3. 

Mulleria  obesa  Selenka,  Beitriige  zur  Anatomie  u.  Syntematik  der  Holothurien, 
Zeitschr.  fur  Wiss.  Zool.,  XVII,  1867,  p.  312 

General  form  robust,  oblong,  blunt^'  at  both  ends.  Mouth  ventrally 
turned,  probably  not  always  so,  as  in  some  nuich  contracted  individuals 
it  appears  terminal.  Anus  terminal,  surrounded  by  five  calcareous 
teeth.  Tentacles  20,  rather  broadly  peltate.  Ventral  surface  covered 
with  numerous  pedicels  which  are  for  the  most  part  retracted  within 
the  body,  but  which  appear  to  form  three  indefinite  rows.  Papillae 
scattered  (entirely  retracted),  less  numerous  than  pedicels.  Perisome 
thick  and  leathery.  Deposits:  Rather  finely  granulated  simple  rods. 
Color  in  alcohol,  dark  chestnut-brown.  Ltirgest  contracted  specimen 
180  mm.  long  and  about  70  to  80  mm.  broad. 

Locality. — Laysan  Island  (7  specimens). 

All  the  specimens  are  too  nuich  contracted  to  furnish  any  details  as 
to  general  habit.  The  tentacles  seem  to  vary  from  19  to  21.  As  indi- 
cated in  the  diagnosis  the  pedicels  are  mostly  withdrawn.  B}-  slicing 
off  a  thin  layer  of  the  ventral  surface  the  dark  pigment  is  removed, 
and  in  the  largest  specimens  the  pedicels  appear  to  be  more  crowded 

a  This  species  was  not  observed  in  the  living  state,  and  all  the  specimens  arc  badly 
contracted.     The  general  shape  is  evidently  similar  to  that  of  M.  mauriiiana. 
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alon^  a  median  longitudinal  and  two  lateral  areas,  although  these  areas^ 
do  not  appear  sharply  defined  by  any  means. 

In  the  large  specimen  dissected  there  is  but  one  madreporic -canal, 
situated  on  the  right  side  of  the  mesentery.  The  madreporic  body  is 
elongate  (6  mm.)  and  is  perfectly  free  in  the  body  cavity.  There  is 
but  one  Polian  vesicle.  Calcareous  ring  without  posterior  prolonga- 
tions. The  radial  pieces  are  considerably  larger  than  the  interradial. 
Genital  glands  form  a  large  tuft  on  the  left  side  of  the  dorsal  meaen- 
tery.  Right  branch  of  respiratory  tree  longer  than  left,  reaching  to 
calcareous  ring.  Cuvierian  organs  present  iett  left  side  of  base  of 
respiratory  tree;  tuft  rather  small. 

The  calcareous  deposits  are  numerous  but  of  a  simple  nature,  con- 
sisting of  straight  or  slightly  curved,  rather  finelj^  granulated  rods, 
the  granulations  assuming  the  form  of  irregular  protuberanc4?s  at  the 
ends.  In  the  dorsal  perisome  the  rods  average  slightly  larger  than  in 
the  ventral.  They  vary  from  0.08  to  0.12  mm.,  the  former  being  the 
average.  Many  are  as  small  as  0.05  mm.,  and  the  smallest  are  about 
0.03.  Occasionally  the  rods  are  forked  slightly  at  one  or  both  ends. 
The  rods  of  the  ventral  perisome  average  between  0.05  and  0.07  mm. 

This  species  is  apparently  confined  to  the  Hawaiian  group.  No 
specimens,  however,  were  taken  in  the  Windward  Islands,  where  it  is 
likel}'  the  type  was  secured. 

ACTINOPYGA  MAURITIANA  (Quoy  and  Gaimard). 

Plate  LXVII,  tigs.  1,  la-c?. 

Holothuria  mauritiana  Quoy  and  Gaimard,  Voyage  de  I'ABtrolabe  2iOologie,  IV, 
Zoophytes,  1883,  p.  138. 

Body  elongate,  robust,  broadest  posteriorly,  or  sometime-s  nearer 
middle,  usuall}"  slightly  constricted  near  anterior  end.  Mouth  usually 
distinctly  ventral,  surrounded  in  life  by  a  conspicuous,  papillose  collar. 
Anus  terminal,  with  five  white  calcareous  teeth.  Tentacles  about 
twenty-five  (twenty-two  to  twenty -six),  rather  crow^ded,  broadly  \ve\' 
tate,  the  crests  arranged  in  two  irregular,  concentric  rows.  Peristome 
broad.  Pedicels  densely  crowded,  and  without  order,  confined  to  the 
flattish  ventral  surface.  Dorsal  papillfe  much  fewer  than  pedicels, 
about  the  same  size  and  irregularly  scattered.  Integument  tough  and 
leather3\  Deposits:  In  the  dorsal  integument  longer  and  shorter  rods, 
with  small  processes  along  the  sides  and  with  the  ends  dichotomous  or 
spinous,  together  with  numerous,  much  smaller  rosettes,  usually  not 
very  intricate;  in  the  ventml  perisome  small,  smooth,  oval  grains 
and  larger  unbi-anched  rods  with  the  ends  slightly  roughened.  Ven- 
tral deposits  much  more  numerous  than  dorsal.  Color  variable, 
usually  an  olivaceous  brown,  the  bases  of  the  papilhe  encircled  with 
whitish;  blotched  with  whitish  along  the  sides  and  distad  (see  p.  649). 
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JLiargest  preserved  specimen  165  mm.  long,  50  mm.  wide,    ! 
ciorso-ventrally. 

Localities. — Tide  pools  in  Puako  Bay,  Hawaii;  Kealakeh  i 
Hawaii ;  Kamalino  Bay,  Niihau ;  Napili,  Maui ;  Waialua,  Oahu.  1 
seven  specimens. 

It  is  apparently  characteristic  of  this  species  to  have  the  mo 
ventrally.     The  broad  collar  which  surrounds  it  is  always  m  i 
tracted  in   the  preserved   specimens.      The  difference   bet^ 
ventral  surface,  which  is  rather  flat,  and  the  dorsal,  whicl 
arched,  is  very  conspicuous  and  is  heightened  by  a  difference 
The  pedicels  extend  to  within  15  to  20  mm.  of  the  rim  of  t 
moral  collar  or  ruff,  and  to  within  8  to  10  mm.  of  the  anal  8  ; 
The  papillae  are  more  numerous  in  some  specimens  than  otl  i 
tend  to  become  rather  more  crowded  toward  the  anus,  and  a 
Sides  of  the  body  adjacent  to  the  pedicels,  where  they  are  als 
The  papillfe  are  also  longer  on  the  collar,  particularly  on  its  ri  i 
numerous  specimens  which  belong  to  this  species  vary  consid<  i 
the  shade  of  brown  and  in  the  amount  of  white.     The  mc 
coloration  is  a  rich  raw  umber.     An  unspotted  individual   I 
dorsum  deep  olive  brown,  the  ventral  surface  light  pinkisl 
tube  feet  raw  umber;  tentacles  greenish  brown  or  mw  umb 
lucent,  with  grayish  effects  in  some  lights.     Near  Kealakel^ 
Hawaii,  1  collected  one  large  specimen  which  is  decidedly  c  i 
spotted.     An  example  from  Kamalino  Bay,  Niihau,  is  light  ol 
brown,  heavily  blotched  on  the  sides  with  white  and  with  all   : 
sal  papilla?  encircled  with  white. 

Calcareous  ring  rather  massive.     There  is  scarcely  any  diff(  i 
size  between  the  radial  and  interradial  pieces.     Ampullie  of 
long.     Polian  vesicles  two.     There  are  three  madroporic  bodi 
left  of  the  dorsal  mesentery,  free  in  body  cavit}.     One  ma  1 
canal  is  usuallj"  much  longer  than  the  other  two,  more  or  1  i 
voluted,  and  frequently  is  median  in  position,   lying  in  th  • 
mesentery.     Gonads  form  one  cluster,  resembling  a  swab  of   I 
tangles,  on  the  left  side  of  the  mesentery.     Right  respirat 
reaching  to  calcareous  ring,  left  only  half  as  long,  but  mon 
Cuvierian  organs  present,  forming  a  tuft  to  the  left  of  the  ba  i 
respiratory  tree. 

The  rods  in  dorsal  perisome  vary  considerably  in  shape  in    I 
individuals,  the  principal  types  })eing  figured.     They  vary  i 
from  0.08  to  0.14  mm.,  or  are  sometimes  even  longer.     The  : 
average  from  0.02  to  0.03  mm.,  and  are  scatter  red  among  t  i 
They  are  congregated,  however,  m  dense  masses  about  the  ba 
papillae,  giving  the  whitish  color  characteristic  of  some  sp 
Consequently  in  those  specimens  having  c^onsiderable  whitisl . 
body,  the  rosettes  are  ver}"  numerous.     A  few  of^u^  laVg^^' 
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appear  to  possess  rudimentary  terminal  plates,  but  the  greater  num- 
ber show  no  tmce  of  them.  The  rods  in  the  walls  of  the  papillse  are 
very  few.  The  dejK>sits  in  the  ventral  perisome,  in  the  form  of  smooth 
oval  grains  and  unbranched  rods,  are  highly  characteristic,  and  oet^ur 
in  great  numbers,  forming  several  layers.  The  rods  are  rather  more 
numerous  near  the  bases  of  the  pedicels,  which  possess  well-developed 
perforated  terminal  plates,  but  no  supporting  rods  in  the  walls.  Some- 
times, however,  a  few  grains  are  present  near  the  end,  and  a  few  rods 
also.  The  grains  vary  considerably  in  size,  ranging  from  0.01  to  0.04 
mm.  in  length.  The  rods  do  not  generally  exceed  0.1  mm.  in  length. 
Rosettes  are  not  present  in  the  ventral  perisome  of  all  the  specimens. 
Th^el  found  them  present  in  examples  from  the  Samoan,  Fiji,  and 
other  islands  of  the  South  Seas.  I  find  them  fairly  numerous  in  a 
medium-sized,  dark,  sparsely  spotted  specimen  from  Puako  Bay, 
Hawaii,  but  in  larger  individuals  with  spots,  from  the  same  locality, 
they  appear  to  be  almost  if  not  entirely  wanting. 

This  species  is  found  in  tide  pools  in  the  lava  rock,  especially  on  the 
coast  of  Hawaii.  We  did  not  take  any  on  coral  reefs.  It  is  one  of  the 
commonest  and  most  characteristic  invertebrate  forms  of  the  shore 
fauna,  and  does  not  take  any  special  pains  to  hide  itself. 

Genus   HOLOTHURIA  Linnseus. 

Holothuria  Linn.ki:s,  Syetema  Naturae,  10th  ed.,  1758. 

The  following  description  of  the  genus  is  taken  from  Th^el: 

Tentacles  20,  exceptionally  more  or  less.  Ambulaoral  appendages,  pedicels  alone, 
papillae  alone,  or  lx)th  pa[)illa'  and  pedicels;  the  papillae  placed  on  the  dorsal  surface, 
the  i)edicels  on  the  ventral.  These  ventral  |>edieels  are  seldom  arranged  in  longitu- 
dinal series.  A  single,  bundle  of  genital  tubes  placed  on  left  side  of  dorsal  mesentery. 
Anus  devoid  of  calcareous  teeth,  but  sometimes  stellate.     C-shaped  deposits  absent. 

KEY   TO   HAWAIIAN   SPBCIBS   OF   HOLOTHURIA. 

a.  Deposits  simfile  or  branched  rods,  the  branches  being  sometimes  united,  the  rods 
then  actjuiring  the  shape  of  irregular  perforated  plates;  no  tables. 
6.  In  dorsal  perisome  bran(;hed  X-shaped  rods;  in  ventral,  smooth  rods  in  addition; 
the  arms  of  X-shaptnl  bo<lies  branched  and  often  united;  one  Polian  vesicle. 

yaradoxn. 
hb.  Deposits  in  the  fonn  of  delicate,  slightly  curved,  very  spiny  rods;  two  Polian 

vesi(!les kapidanise. 

aa.  Among  the  deposits,  tables. 

b.  Tables  and  rods  or  irregular  perforated  plates,  but  no  buttons. 
r.  Rods  but  no  plates. 
(I.  Tables  with  annular  disk  together  with  large  rods  branched  at  tips  and  cov- 

ere<l  with  many  fimall  j)rotul)erances  or  granulations rineranren*. 

dd.  Spire  of  tables  often  reduced.     The  small,  more  or  less  elongate  rods  are 
charact^^rized  by  l>eing  uneven,  warted,  distinctly  undulated,  or  deeply 

incised  so  as  to  form  a  row  of  loops  or  holes  along  each  aide perrxcax. 

cc.  In  addition  to  tables  with  small  annular  disk  and  twelve  teeth  to  crown  of 
spire,  small  fenestrattid  plates,  or  branched  X-shaped  bodies.  Blackish, 
and  large  in  life a/ro. 


bb.  Tables  and  buttons. 

c.  Buttons  smooth,  without  knobs,  granulations,  or  elevations  on  su 
d.  Buttons  irregular,  and  occasionally  more  or  leas  incomplete,  of 
to  rods  resembling  central  shaft  of  buttons. 
e.  Tentacles  20.    Tables  with  one  cross-beam  to  spire. 
/.  Buttons  never  complete;  really  fiat  rods  irregular  or  deepl; 

sides;  disk  of  table  with  smooth  margin 

ff.  Most  of  buttons   complete,  many  fairly  regular.     Disk  of 
spinous  rim. 
g.  Buttons  accumulated  in  rings  in  integument,  two  rows  oi 

along  dorsal  surface 

gg.  Buttons  scattered.     Reddish  brown  to  purplish  brown 

ee.  Tentacles  30.     Tables  with  one  to  three  cross-beams  to  spire. 

dd.  Buttons  regular. 
e.  Tables  with  four  uprights  and  one  beam  to  spire. 
/.  Disks  of  tables  with  smooth  or  undulating  but  not  spinous  i 
g.  Crown  of  spire  ending  in  eight  to  ten  teeth.     Pedicels  on 
h.  Calcareous  ring  very  small,  with  ten  small,  brown,  ro 

hh.  Calcareous  ring  of  usual  shape 

gg.  Crown  of  spire  ending  in  more  than  ten  teeth. 

h.  Pedicels  and  papilhe  arranged  in  series.     Crown  of  spii 

usually  more  than  ten  and  less  than  twenty  teeth... 

hh.  Pedicels  alone;  arranged  more  or  less  in  series.     Spir< 

ing  in  more  than  twenty  teeth.     Two  rows  of  dj 

brown  spots  on  back,  in  contrast  to  light  skin 

ff.  Disks  of  tables  spinous  on  margin. 

g.  Buttons  partly  irregular,  accumulated  in  rings 

gg.  Buttons  all  regular. 

h.  Only  pedicels  (a  few  tables  with  spinous  disk) 

hh.  Only  papilla' 

ee.  Many  of  tables  with  two  cross-beams  to  spire.     Buttons  v( 

Only  pedicel-like  papilla' 

cc.  Buttons  with  granulations,  knobs,  or  elevations  on  surface;  n 
Disk  of  tables  more  or  less  spinous  on  margin. 
d.  Buttons  all  complete. 
e.  No  supporting  rods  to  pedicels,  which  are  all  over  body.     The 
with  twelve  spines  on  jnargin.      Buttons  uneven  with  flatU 

tions  on  surfa(!e,  margin  deeply  undulated 

ee.  Papillae  on  dorsal  surface,  pedicels  on  ventral,  \yoth  with  la 

supporting  rods  having  spinous  edge.     Tables  of  two  kindf 

variable  in  size,  covered  with  numerous  granulations. . .  .fu 

dd.  A  few  buttons  with  comparatively  few  knobs  along  edge  and  ce 

the  rest  in  form  of  knobby  incomplete  buttons,  warty  ro< 

small  -h- shaped  rods  with  ends  very  knobby 
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HOLOTHURIA  PARADOXA  Selenka. 
Plate  LXVII,  figs.  4,  \a-b,  5;  Plate  LXIX,  fig.  5. 

Holoihurin  paradoxa  Selenka,  Beitriige  zur  Anatomie  u.  Systematik  der  Holo- 
thurien,  Zc»itflfhr.  f.  Wise.  Zool.,  XVII,  1867,  p.  322,  pi.  xviii,  fig.  41. 

Size  large;  general  form  robust,  «ubcylindrical;  mouth  directed 
ventmlly,  although  retracted  within  collar;  anus  stellate,  with  five 
groups  of  papillae  (much  expanded  in  specimen  on  account  of  ma^ss 
cf  Cuvierian  organs).  Tentacles  19,  fairly  large,  but  much  con- 
tracted, apparently  surrounded  in  life  by  a  papillose  collar.  Anibu- 
lacral  appendages  in  the  form  of  numerous  pedicels;  rather  more 
numerous  on  ventral  than  on  dorsal  surface.  Pedicels  are  without 
order  and  are  fairly  evenly  distributed  all  over  lK)dy  with  the  exception 
of  a  narrow  band  along  each  radias  of  the  dorsal  surface  and  the  mid- 
ventral;  the  two  lateral  radii  are  not  so  distinguished.  Body  wall 
thick.  Color  in  alcohol,  ventral  surface  greenish  yellow;  dorsal  the 
same,  verging  upon  raw  sienna,  but  the  pedicels  and  a  circle  around 
the  base  rather  dark  brown.  This  gives  the  dorsal  surface  a  decidedly 
brownish  appearance  which  renders  the  two  surfaces  easily  distin- 
guishable. Deposits:  In  the  dorsal  perisome  dichotomously  branched 
rods  of  small  size,  forming  fretjuently  more  or  less  incomplete 
rosettes;  in  the  ventral  perisome  simpler,  rather  stouter  smooth 
rods,  branched  at  the  ends,  the  branches  sometimes  uniting  and  form- 
ing perforations,  occasionally  in  the  form  of  small  plates  with  two  or 
three  perforations  (sec  figures);  in  the  walls  of  pedicels  smooth, 
slightly  curved  sujjporting  rods  with  branches  or  processes  at  the 
ends  are  present.  Length,  in  a  much  contracted  state,  250  mm.; 
width,  about  65  mm. 

Locality, — Station  3847,  south  coast  of  Molokai  Island,  28  fathoms, 
sand  and  stones;  1  specimen. 

Among  pedicels  of  dorsum  are  somewhat  larger  conical  appendages, 
with  rudimentary  terminal  plate,  which  must  be  regarded  as  papillie. 
They  are  very  much  loss  numerous  than  the  pedicels.  As  indicated  in 
the  diagnosis,  there  is  no  bare  streak  separating  the  ventral  {>edicels 
from  the  lateral,  but  the  two  surfaces  simply  are  continuous.  The 
difference  in  color  and  in  number  of  oedicels  serves  to  indicate  the 
transition. 

C'iilcareous  ring  massive  and  of  the  usual  shape;  radial  pieces  larger 
than  the  interradial,  but  only  a  trifle  broader  on  the  posterior  margin. 
They  are  12  mm.  long  and  of  al)out  the  same  width.  The  interradial 
pieces  are  10  mm.  long  and  7  mm.  wide,  and  as  usual  are  excavated  on 
the  posterior  margin.  Polian  vesicle  single.  Tentacular  ampullae 
long.  Madreporic  canal  small,  embedded  in  the  dorsal  mesentery. 
Branches  of  gonad  tine,  thread-like,  and  long.     Respiratory  tree  with 
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left  branch  in  relation  with  rete  mirabile  of  intestine.  Cuvierian 
org'ans  large;  having  been  ejected  it  is  difficult  to  determine  whether 
they  are  divided  or  not. 

The  calcareous  deposits  of  the  dorsal  perisome  comprise  small  rods 
with  the  ends  several  times  dichotomously  branched  and  with  branches 
on  either  side  at  about  the  middle.  These  rods  are  about  0.041  to 
0.046  mm.  long,  and  form  incomplete  rosettes.  Simpler  rods  are  also 
present,  as  well  as  X-shaped  bodies.  I  find  no  unbranched  rods  such 
as  are  present  in  the  ventral  perisome.  Here  the  rods  are  thicker, 
simpler,  and  frequently  without  any  branches  whatsoever.  Some  of 
the  commonest  forms  are  figured.  It  will  be  seen  from  these  that 
occasionally  the  rods  assume  the  condition  of  small  perforated  plates 
owing  to  the  fact  that  branches  anastomose.  I  find  no  rods  more  com- 
plicated than  those  figured.  The  supporting  rods  of  tlie  dorsal  pedicels 
avei'age  about  0.17  mm.  in  length.  They  are  smooth  and  branched 
simply  at  the  ends.  Occasionally  a  rod  will  attain  0.29  mm.,  and  I 
found  one  perfectly  simple  which  equaled  0.47  mm.  The  rods  of  the 
ventral  pedicels  are  rather  smaller,  and  fewer  in  number.  Toward  the 
base  of  the  dorsal  pedicels  numerous  rather  simple  small  rods,  inter- 
naediate  between  the  supports  and  the  ordinary  variety  of  the  perisome, 
are  present  in  considerable  numbers.  The  majorit}-  of  dorsal  pedicels 
have  a  well-developed  terminal  plate,  nearl}'^  if  not  quite  as  large  as 
that  of  the  ventral  pedicels. 

Although  the  specimen  is  large,  it  appears  to  answer  fairly  well  the 
requirements  of  this  species.  The  deposits  of  //.  vltletuHis^  according 
to  Semper's  figures,  appear  to  be  considerably  different.  That  is 
apparently  the  only  other  form  with  which  this  specimen  might  be 
confused. 

*HOLOTHURIA   KAPIOLANIiE   BeU. 

Holoihuria  kaptolaniie  Bell,  Proc.  Zool.  Soc.,  June  23,  1887,  p.  533. 
This  species  is  described  by  Professor  Bell,  as  follows: 

Body  elongated,  soft  to  the  touch,  covered  with  Buckers  more  numerous  below 
than  above,  scattered  quite  irregularly;  obscurely  marked  papilla'  around  the  anus. 
CE^sophageal  ring  of  ordinary  type,  the  pieces  simple  and  low,  with  a  rather  deep 
notch  posteriorly;  stone-canal  not  remarkably  long;  two  Polian  vesicles;  genital 
tubes  short,  not  numerous;  Cuvierian  organs  absent  or  poorly  develoiKjd.  The 
spicules  merely  in  the  form  of  delicate,  slightly  curved,  very  spiny  rods. 

Color  brownish  gray,  lighter  l)elow,  with  two  rows  of  eight  or  nine  dark  patc^hes 
on  either  side  of  the  back.  Length  60  mm.,  average  width  of  10  mm.  Sandwich 
Islands. 

Professor  Bell  further  states  that  the  species  ''appears  to  be  most 
closely  allied  to  II,  erhiaoeu-s^  from  which,  however,  the  much  smaller 
stone-canal  and  very  differently  formed  spicules  are  sufficient  to  dis- 
tinguish it."  Digitized  by  Google 
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HOLOTHURIA  CINERASCENS  (Brandt). 
Plate  LXVIII,  figs.  1,  la-/. 
Stichopus  ( Gymnochirota)  cineriuicenH  Brandt,  Prodr.,  1835,  p.  51. 

General  form  robust,  .subcylindrical,  dorsal  and  ventral  surfaces 
nharpl}^  differentiated,  the  former  with  numerous  papillie,  rather  uni- 
formly spaced,  among  which  some  are  larger  than  others ;  the  latter 
beset  with  crowded  robust  pedicels.  Anterior  end  rather  broad,  the 
20  tentacles  being  robust  with  large  subglobose  crowns  when  fully 
expanded.  The  mouth  is  turned  slightly  ventrad  in  life.  Posterior 
extremity  of  lx)dy  very  blunt;  anus  surrounded  by  papillse.  Body 
wall  thick,  fairly  smooth  to  the  touch.  Deposits:  Tables,  somewhat 
resembling  those  of  11.  atra^  with  a  small  annular  disk  (rarely  a  larger 
perforated  one)  and  a  spire  consisting  of  four  rods,  one  crossbeam, 
and  a  crown  terminating  in  eight  horizontal  and  four  vertical  promi- 
nent teeth;  numerous  slightly  curved  rods,  finely  granulated,  with  the 
tips  frequently  slightly  bmnched.  Color  in  life  a  reddish  heliotrope 
purple  to  brownish  purple;  in  alcohol,  a  dull  purplish  brown,  lig-hter 
l)elow.     Length,  about  160  mm. 

LocalltieH. — Honolulu  Reef  (5),  Hanalei,  Kauai  (1),  Hilo,  Hawaii  (1), 
Puako  Bay,  Hawaii  (1).  Eight  specimens  examined.  Of  these  one  is 
a  trifle  doubtful  on  account  of  absence  of  calcareous  deposits. 

There  is  no  sign  of  any  regular  ari*angement  among  the  pedicels. 
The  papillae  are  unequal  in  size,  some  being  somewhat  longer  and 
more  pointed  than  others,  which  are  truncate ;^  the  latter,  however, 
may  be  simply  contracted  individuals.  In  one  specimen  the  skin 
between  the  papillae  is  raised  in  tiny  wartlike  eminences,  which  give 
the  surface  a  roughened  appearance.  In  a  specimen  killed  with  the 
tentacles  fully  expanded,  the  latter  are  10  mm.  long,  and  the  expanded 
crowns  are  6  to  10  mm.  in  diameter  and  almost  "arborescent''  in 
appearance.     The  collar  surrounding  tentacles  is  inconspicuous. 

Calcareous  ring  of  the  usual  form.  Polian  vesicles  six  in  specimen 
dissected,  two  being  larger  than  the  rest;  number  reported  to  be  very 
variable.  One  madreporic  canal  is  present,  on  right  side  of  mesentery. 
The  Cuvieriai)  organs  are  present  in  specimen  examined.  Longitu- 
dinal umscle  bands  rather  thin.  Interior  of  body  cavity  yellowish, 
irregularly  spotted  with  black  (alcoholic  specimen).  Left  respiratory 
tree  in  relation  with  rete  mirabile  of  intestine. 

The  rods  are  the  most  characteristic  and  conspicuous  feature  of  the 
calcareous  deposits.  They  are  very  numerous  both  in  the  dorsal  and 
ventral  perisome,  and  the  supporting  rods  of  the  papillae  and  pedicels 
are  the  same,  but  in  the  neighborhood  of  the  terimal  perforated  plate 
are  smaller.  Typically  the  rods  are  simple,  finely  granulated,  slightly 
to  considerably  curved,  with  the  extremities  often  branched,  or  with 


*•  *•  outgrowths"  at  right  angles.  The  rods  vary  from  0.1  to  0.3  mm.  in 
length;  0.16  to  0.25  is  the  commonest  average.  Tables  with  a  simple 
minular  disk,  about  0.04  to  0.06  mm.  in  diameter,  and  with  or  without 
perforations  at  the  base  of  the  spire  supports  are  most  numerous. 
Rarely  larger  disks  are  present,  0.086  mm.  in  diameter  and  with  twelve 
to  fifteen  holes  around  the  rim.  The  rim  df  the  reduced  disks  is  nearly 
always  very  uneven,  often  irregularly  spiney,  the  spines  being  short 
and  broad.  A  few  tables  with  only  an  incomplete  spire  are  present, 
the  supports  branched  at  the  bottom  but  not  joined  into  a  ring.  The 
crown  is  subquadrate,  about  0.045  mm.  in  diameter  over  all.  The 
tiibles  resemble  those  of  Ilolothurla  atra^  but  are  smaller,  the  spires 
being  relatively  lower.  The  resemblance  lies  chiefly  in  the  small  disk 
and  twelve  teeth.  The  papillse  have  a  terminal  perforated  plate,  and 
the  pedicels  a  somewhat  larger  one. 

This  species  has  a  wide  distribution,  as  evidenced  by  the  following 
localities:  Hawaiian  Islands,  Philippines,  Sunda  Islands,  Java,  Tahiti, 
Batjan  and  Samoan  Islands,  Boninsima,  Enosima,  Mauritius,  Seychelles, 
Zanzibar,  Mozambique  (Theel,  Lampert),  and  several  other  interme- 
diate localities.  It  occurs  between  tide  limits,  and  on  the  west  coast 
of  Hawaii  was  found  in  rock  pools.  On  the  reef  at  Honolulu  it  occurs 
in  pools  near  the  outer  edge,  well  toward  Waikiki. 

HOLOTHURIA  PERVICAX  Selenka. 

Plate  LXVIII,  figs.  2,  2ii-c. 

Holothuria  pervicax  Selenka,  Beitrajjje  zur  Anatomie  u.  Systematik  der  Holo- 
thurieu,  Zeitschr.  f.  Wiss.  ZooL,  XVII,  1867,  p.  327,  pi.  xviii,  fig.  54. 

Tentacles  nineteen  to  twenty,  usually  twenty,  with  flat  yellow  crowns. 
Mouth  directed  ventrad,  the  circumoral  collar  not  conspicuous.  Dor- 
sal surface  arched,  with  scattered  papilUe;  the  ventral  with  numerous 
pedicels  which,  under  favorable  conditions,  can  be  seen  to  form  four 
bands.  Each  lateral  and  the  two  dorsal  interambulacra  have  an  irregu- 
lar series  of  low  (in  preserved  specimens)  tubercles  surmounted  by  a 
good-sized  papilla.  The  other  papillse  are  smaller.  Body  wall  moder- 
ately thick,  the  surface  smooth  to  the  touch.  Deposits:  Tables  not  well 
developed,  with  small  rounded  disks,  smooth  but  uneven  on  the  mar- 
gin, and  with  rather  reduced  spire,  consisting  of  four  upright  pieces, 
one  crossbeam,  and  a  crown  ending  in  four  simple  teeth  or  irregular. 
Frequently  the  upright  pieces  are  not  connected  by  transverse  beams 
at  sunmiit.  The  small  rods  are  irregular,  deeply  incised,  warted  or 
undulating  along  the  margin;  very  numerous.  Color  in  alcohol,  very 
pale  dull  yellowish  or  grayish  brown.  The  back  ig  marked  l>y  about 
Proc.  N.  M,  vol.  xxxii— 07 42 
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six  transverse  irregular  broad  bands  of  dark  olive  brown,  the  intervals 
between  being  often  much  spotted  with  the  same  color,  but  sometimes 
much  lighter.  The  whole  integument  is  also  finely  dotted  with  olive 
greenish  to  brownish.  In  most  specimens  the  bands  on  the  Imck  are 
decidedly  greenish  and  the  tubercles  are  marked  by  a  yellowish-green 
base  and  a  dark  brown  summit.  Ventral  surface  finely  dotted  with 
olive,  each  pedicel  being  surrounded  by  an  unmarked  area  at  the  base. 
Length  about  100  mm. 

LocalUiea, — Honolulu,  reef  (9);  Puako  Bay,  Hawaii  (1);  Laysao, 
reef  (2). 

The  dorsal  and  ventral  surfaces  are  well  differentiated  in  this  form. 
Just  above  the  edge  of  the  ventral  area  is  a  row  of  fifteen  to  twenty 
low  tubercles,  in  some  specimens  hardly  visible,  in  others  easily  seen 
by  reason  of  their  darker  tips.  The  two  dorsal  series  are  very  irregular 
in  some  examples,  so  that  in  the  anterior  half  of  the  body  no  especial 
order  seems  to  be  present.  The  arrangement  of  pedicels  in  longitudinal 
bands  is  best  made  out  in  specimens  which  have  been  so  hardened  that 
the  ventral  surface  is  unwrinkled.  The  more  numerous  dots  along 
the  spaces  between  the  bands  make  the  latter  all  the  more  noticeable. 
In  some  examples,  however,  I  find  it  impossible  to  distinguish  any 
regular  arrangement. 

Calcareous  ring  of  the  usual  form.  Polian  vesicle  single,  about  25 
to  30  mm.  long.  Madreporic  canal  free,  single,  on  right  side  of 
mesentery.  Cuvierian  organs  present,  forming  a  relatively  very  large 
bunch. 

In  this  species  both  tables  and  buttons  (if  the  peculiar  rods  may  be 
so  classed)  are  rather  incomplete,  although  numerous  so  far  as  indi- 
viduals are  concerned.  The  disk  is  usually  a  subcircular  but  more  or 
less  irregular  simple  ring,  with  a  fair-sized  perforation  at  the  base  of 
each  slender  spire  rod,  and  frequently  supplementary  holes  between. 
The  edge  is  usually  smooth.  Disks  vary  from  0.03  to  0.05  mm.  in 
diameter;  0.038  to  0.046  mm.  is  the  average.  Spire  has  one  cross 
beam,  is  frequently  incomplete,  and  ends  in  four  simple  teeth.  The 
crown  may  have  no  transverse  pieces,  in  which  case  the  spire  is  rather 
rudimentary,  or  there  ma}^  be  two  or  three  of  the  teeth  connected 
by  transverse  pieces  (see  figures).  The  rods  commonly^  vary  from 
0.021  to  about  0.072  mm.  in  length,  although  much  larger  rods, 
intermediate  in  size  between  the  small  ones  and  supporting  rods,  are 
present.  These  rods — or,  as  Lampert  classes  them,  buttons — are  very 
irregular.  They  are  smooth  and  some  of  the  commoner  shapes  are 
best  seen  from  the  figures.  These  forms  are  only  a  few  among  a  great 
many  variations.  The  pedicels  possess  well-developed  terminal  plates, 
but  in  the  papillae  they  are  very  rudimentary.  The  pedicels  and 
papillsB,  in  addition  to  rather  long,  curved  rods  with  short  irregular 
processes  scattered  along  the  sides,  have  bilateral  fenestrated  plates, 
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and  forms  intennediate  between  the  rods  and  plates  are  abundant. 
The  simple  rods  are  commonly  about  0.3  to  0.35  mm.  long.  The 
processes  along  the  sides  may  become  more  numerous  and  partially  or 
wholly  join,  forming  a  series  of  irregular  perforations.  Rods  of  this 
sort  are  found  intergrading  with  the  small  rods  (see  fig.  2c).  The 
fenestrated  plates,  which  are  in  the  neighborhood  of  the  terminal  plate 
of  the  pedicels,  are  formed  simply  by  the  branching  and  joining  of  the 
lateral  processes  of  the  supporting  rods.  Th^el  does  not  mention  these 
plates,  but  the  other  deposits  agree  so  well  with  his  description  that  I 
believe  1  have  not  erred  in  calling  this  form  pervicax.  The  small  rods 
are  certainly  very  characteristic. 

This  is  another  widely  distributed  form.  Th^el  summarizes  the 
distribution  as  follows:  Tahiti,  Pelew  Islands,  Philippine  Islands, 
Hawaiian  Islands,  Samoan  Islands,  Zanzibar,  Mauritius,  Red  Sea, 
Australia.  Bedford^  considers  this  form  a  variety  of  fiiscoeinerea^ 
which  he  believes  includes  also  curioaa  and  depressa.  His  specimens 
were  taken  at  Rotuma. 

HOLOTHURIA  ATRA  Jager. 

Plate  LXX,  figs.  2,  2a-c. 

Holothuria  atra  Jagbr^  De  Holothuriis,  1838,  p.  22. 
Body  elongate,  subcylindrical,  capable  of  considerable  extension, 
tapering  to  a  blunt  posterior  extremity.  Mouth  rather  small,  ventrally 
directed,  surrounded  by  a  not  very  conspicuous  papillose  collar. 
Anus  terminal.  Tentacles  of  medium  size,  twenty  in  number,  the 
well-developed  peltate  crowns  forming  a  double  row.  Pedicels  of 
ventml  surface  numerous  and  crowded.  Papillae  of  dorsal  surface 
rather  prominent  in  life,  slightly  thicker  than  the  pedicels  and  less 
numerous,  being  more  widely  spaced*.  In  alcoholic  Specimens  they 
are  often  quite  inconspicuous  on  account  of  contraction.  Perisome 
rather  thick,  tough,  and  of  a  leathery  consistency.  Deposits:  Tables 
with  a  small  annular  disk,  usually  forming  a  simple  ring  with  a 
perforation  at  the  base  of  each  vertical  spire  support;  spire  termi- 
nating in  eight  horizontal  and  four  vertical,  rather  long  teeth;  a  single 
crossbeam  to  spire,  situated  slightly  nearer  disk  than  summit.  In 
addition  to  tables  are  small,  usually  incomplete,  fenestrated  plates, 
often  in  the  form  of  X -shaped  bodies  with  the  arms  dichotomously 
branched.  The  incomplete  plates  appear  rather  more  numerous  than 
the  fully  developed  ones.  Color,  a  very  dark  brown,  almost  black. 
Peristome  and  disks  of  pedicels,  yellowish.  Length  of  a  large  pre- 
served specimen,  210  mm.;  thickness,  about  55  mm.  In  life  this 
specimen  would  be  capable  of  expanding  to  at  least  300  mm. 


a  Proc.  Zool.  Soc,  1898,  p.  837.        °'9'^'^^^  ^^ CiOOgle 
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Localities. — Puako  Bay,  Hawaii  (17),  tide  pools  in  lava  rock;  Napili, 
Maui  (2);  Honolulu  Reef  (1);  Waialua,  Oahu  (1);  Eamalino  Bay, 
Niihau  (1);  Laysan  Island,  reef  (1).     Specimens  examined,  23. 

The  very  dark  color  will  serve  as  a  distinguishing  feature  for  this 
species,  the  only  other  forms  approaching  it  in  shade  being  IL  cfner- 
ascents  and  vagahunda.  H.  fxiscoruhra  is  lighter  and  reddish.  Along 
the  middle  of  the  ventral  surface  I  find  in  most  specimens  a  narrow 
band  free  from  pedicels.  The  papillae  vary  greatly  in  the  degree  of 
contraction,  so  that  it  is  impossible  to  gain  a  correct  idea  of  their  size 
from  a  preserved  individual.  The  crowns  of  the  tentacles  appear 
to  be  black  to  dark  brown,  but  the  peduncle  is  lighter,  translucent 
brownish. 

The  radial  pieces  of  the  calcareous  ring  extend  farther  forward  than 
the  interradial,  and  are  of  the  usual  type.  The  anterior  edge  has  an 
abrupt,  rounded  incision,  while  the  interradial  pieces  have  an  anterior 
tooth.  The  posterior  edge  of  each  piece  is  emarginated.  Polian 
vesicles  two  in  one  specimen  examined.  In  another  there  are  seven, 
six  of  which  are  quite  small.  The  madrepor  c  (*anals  form  a  tuft  oo 
each  side  of  the  dorsal  mesentery,  there  being  in  one  individual 
examined  eight  canals  to  each  bunch.  The  right  respiratory  tree 
extends  forward  to  the  calcareous  ring,  and  is  firmly  anchored  to  the 
body  wall;  the  left  is  in  connection  with  the  extensive  rete  mirabile  of 
the  intestine.  No  Cuvierian  organs  are  present  in  several  specimens 
dissected. 

The  tables  are  numerous,  but  not  crowded,  and  each  possesses  a  small 
annular  disk  and  a  robust  spire  composed  of  four  rods  and  one  cross- 
beam. The  latter  is  rather  nearer  the  disk  than  the  crown.  The  spire 
is  surmounted  by  eight  robust  horizontal  and  four  equally  large 
vertical  teeth,  three  at  each  corner  of  the  subquadrate  crown.  The 
central  hole  of  the  crown  is  subcircular.  Occasionallj^  an  extra  tooth 
is  present.  The  disks  are  about  0.055  mm.  in  diameter  and  most  com- 
monly consist  of  a  simple  ring  with  a  perforation  at  the  base  of  each 
spire  rod.  The  spires  are  from  0.06  to  0.085  mm.  high,  and  the 
crowns  about  0.06  mm.  broad,  over  all.  The  plates  are  small  and 
irregular,  varying  in  diameter  from  0.019  to  0.045  mm.  They  are 
thus  smaller  than  the  plates  figured  by  Clark,"  presumably  from 
Atlantic  specimens.  The  tables  of  the  Hawaiian  examples,  on  the 
other  hand,  are  larger,  judging  from  the  relative  magnifications  of  my 
figures  and  Clark's.  The  disks  of  the  tables,  however,  average  rela- 
tively smaller  to  the  proportions  of  the  spire.  The  pedicels  have  a 
well  developed  terminal  plate,  and  the  papillre  a  small  one.  Support- 
ing rods  are  not  abundant  in  the  papillae.  They  are  usually  curved, 
smooth  (sometimes  spinous)  with  the  slightly  dilated  ends  fenestrated. 

a  American  Naturalist,  XXXV,  p.  493,  lig.  26. 
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Close  to  the  terminal  plate  of  the  pedicels  a  few  fenestrated  plates 
about  0.1  mm.  in  diameter  are  present.  These  are  not  infrequently 
bilateral. 

This  is  one  of  the  commonest  holothurians  inhabiting  Hawaiian 
shores.  It  is  rather  common  about  the  islands  of  Hawaii,  on  the 
leeward  side  at  least,  where  it  inhabits  pools  in  the  lava  rock,  in  com- 
pany with  Actinopyga  mauritiana  and  Holothuria  cinerascens.  In  this 
region  it  does  not  appear  to  range  out  of  the  shore  tide  pools.  The 
species  is  a  very  wide-ranging  one,  being  found,  according  to  Th^el's 
and  Lampert's  summaries,  in  the  following  localities:  Red  Sea,  Zanzi- 
bar, Madagascar,  Djedda,  and  Indian  Ocean,  Querimba,  Celebes,  Java, 
Ualan,  Radack  Islands,  Australia  (Barrier  Reef),  Hawaiian  Islands, 
Society  Islands,  Philippine  Islands,  Samoan  Islands,  Fiji  Islands,  Nico- 
bar  Islands,  Amboina,  Batchian,  Molucca  Islands,  Macassar,  Timor, 
Pedang,  Pulo  Tibul,  Darros,  Tahiti,  Jamaica,  Havana,  Florida,  Puerto 
Cabello. 

*  HOLOTHURIA  MONACARIA  (Lesson). 
Psoitis  monacarius  Lesson,  Centurie  Zoologique,  1830,  p.  226,  pi.  lxxviii. 

Tentacles,  20;  ventral  surface  with  three  longitudinal  rows  of  pedi- 
cels; dorsal  surface  with  four  series  of  papillae.  Mouth  surrounded 
by  about  twenty,  often  inconspicuous,  papillae.  Deposits :  Tables  and 
buttons.  Tables  with  rounded  smooth  disk,  having  a  central  hole  sur- 
rounded by  four  to  twelve  peripheral  holes;  spire,  consisting  of  four 
upright  rods  and  one  cross  beam,  terminates  in  twelve  teeth  or  more. 
Oval  smooth  symmeterical  buttons  with  three  or  four  pairs  of  holes, 
mostly  with  three.  Polian  vesicle  single;  one  small  madreporic  canal  in 
dorsal  mesentery.  Brownish  with  ventral  surface,  the  papillte,  and  a 
space  around  them  lighter;  or  dirty  yellowish  white,  speckled  with 
brown  or  greenish  brown  on  back. 

Th^el**  remarks  that  "in  a  small  specimen  from  Mauritius,  which 
•is  probably  young,  the  pedicels  are  placed  in  three  double  or  alterna- 
ting rows  on  the  ventml  surface,  an  arrangement  which  is  not  so 
distinct  in  the  remaining  forms.  Even  the  small  doi'sal  papillae  do 
not  always  seem  to  be  placed  in  very  distinct  rows.  *  *  ,  *  The 
disks  of  the  tables  are  slightly  undulated  on  margin.  The  symmetri- 
cal or  slightly  asymmetrical  buttons  have  often  more  than  six  holes, 
though  this  number  is  most  common.  The  papillae  have  a  very  rudi- 
mentary terminal  plate,  and  curved,  rod-like  perforated  deposits. 
Besides,  both  pedicels  and  papilla3  contain  numerous  crowded  buttons 
and  tables,  and  near  the  ends  bilateral  perforated  plates." 

Not  secured  by  Albatross  expedition.  This  species  has  a  wide  range, 
extending  from  Zanzibar  through  the  East  India  region  to  the  Philip- 
pine Islands,  east  to  Hawaii,  and  through  the  South  Sea  Islands  to 
Australia.     For  a  list  of  localities  see  Th^el  and  Lamper<^CjOOQlc 

«  Challenger  Holothurioidea,  Ft.  2,  p.  217. 
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♦HOLOTHURIA  VAGABUNDA  Selenka. 

Holothuria  vagabunda  Sklenka,  Beitra^  zur  Anatomie  u.  Systemadk  der  Holo- 
thurien,  Zeitschaft.  f.  wise.  Zool.,  XVII,  1867,  p.  334,  pi.  xix,  figs.  7.>-76. 

Tentacles,  20.  Anibulacral  appendages,  generally  distributed  pedi- 
cels. Deposits :  Tables,  and  buttons.  Tables  with  a  not  very  large 
disk,  and  with  the  spire  terminating  in  eight  to  ten  teeth,  placed 
around  the  nearly  circular  aperture  in  its  top.  Buttons  of  the  usual 
form,  with  six  holes.  The  dorsal  pedicels  alone  have  supporting  rods, 
which  are  spinous  and  tapered  toward  the  ends.  Polian  vesicles  one 
to  two;  one  free  madreporic  canal.  Cuvierian  organs  brownish  red 
to  violet,  very  inconstant  in  number.  Color,  dark  brown  to  light 
reddish  brown,  ventral  surface  whitish.     Length  about  200  mm. 

Th^el**  states  that  in  a  number  of  specimens  exaniined  by  him  the 
ambulacral  appendages  appeared  to  be  of  nearly  equal  size  on  dorsal 
and  ventral  surfaces;  but  he  always  found  the  ventral  ones  cylindrical, 
and  the  dorsal  ones  more  papilliform.  "The  ventral  have  a  well 
developed  terminal  plate  and  bilaterally  symmetrical,  perforated  sup- 
porting plates;  the  dorsal  have  a  rudimentary  terminal  plate,  and  the 
ventral  appendages  are  always  more  numeix)us  than  the  dorsal.  *  •  * 
The  disks  of  the  tables  are  sometimes  not  ver}^  well  developed,  some- 
times round  or  angular  with  a  large  central  hole  and  several  peripheral 
ones,  and  their  margin  is  often  uneven."" 

Not  taken  by  the  Albatross  expedition..  Widely  distributed,  rang- 
ing from  Panama  and  the  west  coast  of  South  America  and  Hawaiian 
Islands  through  the  South  Sea  Islands  to  east  coast  of  South  Africa, 
thence  to  Ked  Sea,  East  Indies,  Philippines,  and  China  (Hongkong). 

*HOLOTHURIA  HUMILIS  Selenka. 

Holothuria  humilis  Selenka,  Beitra^  znr  Anatomie  u.  Systematik  der  Holoth 
urien,  Zeitscihr.  f.  Wiss.  Zool.,  XVII,  1867,  p.  339,  pi.  xix,  fig.  89. 

Tentacles,  20;  uniformly  distributed  pedicels.  Deposits:  Tables,  and 
buttons.  Tables  with  not  very  large  disks  and  with  spire  terminating 
in  eight  teeth,  similar  to  those  of  vagahimda.  Buttons  verv-  flat,  of 
usual  shape.  All  pedicels  with  supporting  rods,  but  ventral  alone 
possessing  terminal  plates.  Calcareous  ring  very  small  and  of  uncom- 
mon shape,  its  ten  pieces  being  very  small,  round,  and  brown.  Several 
Polian  vesicles;  free  small  madreporic  canal.  Grayish  brown. 
Length,  130  mm. 

''  Distinguishable  from  vagabunda  mainly  by  the  peculiar  calcareous 
ring,  which  is  unlike  that  of  any  other  holothurian."     (Theel.) 

Not  secured  by  the  Albatross  expedition.  The  Hawaiian  Islands 
constitute  the  only  recorded  locality. 

« Challenger  Ilolothurioidea,  Pt.  2,  p.  219yGoOgIC 
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HOLOTHURIA  FUSCO-RUBRA  Th6el. 

Plate  LXVIII,  figs.  3,  3a-e- 

Hololhurin  fusco-nifn'a  Theel,  Challenger  Holothiirioidea,  Pt.  2,  1 
pi.  VII,  fig.  2. 

General   form   robust,  subcylindrical.     Mouth   terminal,     I 
somewhat  ventrally,  surrounded  by  a  slight  collar.     Anus 
Tentacles  20,  rather  long.     Dorsal  and  ventral  surfaces  wel 
tiated,  the  former  with  rather  well-spaced  papillsB,  the  1 
crowded  pedicels.     In  one  specimen  an  indistinct  indicatior 
arrangement  is  present  near  the  hinder  end  of  the  body, 
thinner  than  usual  in  the  genus.     Deposits:  Incomplete  tab 
spinous  rimmed  disk  and  rudimentary  spire;  occasionally  th     I 
entirely  absent;  buttons  as  a  rule  incomplete;  when  comple 
asymmetrical  with  six  or  seven  holes.     Larger  buttons  ar 
near  the  tips  of  pedicels.     Well-developed  Cuvierian  orgar 
in   alcohol  purplish   brown   to  a  distinct  dull  magenta  ir 
example.     Length,  about  110  mm. ;  tentacles  10  mm.  long. 
Localities, — Laysan  Island,  reef  (G  specimens);    Necker 
specimen);  Hanalei,  Kauai  (1?,  no  calcareous  deposits). 

Most  of  the  specimens  are  in  a  bad  state  of  contraction,  s(     I 
not  possible  to  give  many  details  of  the  external  appeara 
papillae  appear  to  be  slightly  larger  than  the  pedicels.     Thos     i 
tentacles  are  considerably  larger  than  the  rest.     The  inte 
decidedly  smooth  to  the  touch,  doubtless  due  to  the  absence     I 
to  tables  or  their  feeble  development. 

The  calcareous  ring  is  of  the  usual  form.  Polian  vessicle 
the  specimen  dissected.  One  madreporic  ca-nal  is  present  on 
side  of  the  mesentery. 

The  disks  of  the  tables  vary  in  diameter  from  about  0.0^ 
mm.,  0.05  to  0.055  mm.  being  the  common  dimension.     The     i 
uneven  and  usually  spiny.     In  the  smallest  tables  the  disk  < 
a  simple  ring  with  four  spokes  meeting  at  the  center,      Th 
the  crosspieces  may  have  a  perforation  at  the  base.     Then 
gradation  from  this  form  to  that  in  which  there  are  numer     i 
rations  about  the  edge.      The  simpler  disks  usually  lack       i 
which  is  almost  never  complete,  even  when  present.     The  sj 
from  a  tiny  knob  on  each  crosspiece  of  the  disk  to  four  low  i     I 
are  incompletely  joined  at  the  summit  by  transverse  pieces, 
crown  is  complete,  when  it  presents  the  form  of  a  simple      i 
about  eight  irregular  teeth  on  the  border.     The  latter  have  n 
occurrence.     The  principal  kinds  of  tables  are  figured.     Ti 
are  veiy  incomplete  and  vary  so  much  that  it  is  difficult  t 
alike.     They  are  numerous  and  are  about  0.06  to  q.OT  niui- 
the  ambulacral  appendages  larger  buttons  with  eigy^^  qv  t^^^* 
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present  (0.095  mm.).  Complete  regular  buttons  have  six  holes  in  two 
rows.  Some  specimens  have  more  complete  buttons  than  others.  The 
figures  will  show  a  few  of  the  principal  variations,  although,  as  already 
mentioned,  it  is  difficult  to  duplicate  any  of  the  irregular  patterns. 
The  pedicels  have  a  well  developed  terminal  plate.  Near  this  plate 
are  numerous  irregular,  but  more  or  less  bilateral,  fenestrated  plates, 
about  0.08  by  0,18  mm.  The  dorsal  papillae  have  the  rudiments  of  a 
terminal  plate  and  the  walls  are  strengthened  by  numerous  slightly 
curved  rods  with  short  branches  along  the  sides,  often  uniting  to  f omi 
one  or  two  holes.  The  tips  are  slightly  expanded  and  have  one  or 
two  perforations,  or  none.  Frequently  the  lateral  bi-anches  are  very 
short  and  appear  as  spines.  An  average  rod  is  about  0.35  mm.  long, 
although  much  shorter  and  slightly  longer  forms  occur.  Grotesque 
incomplete  buttons  (or  plates)  of  the  large  variety  are  present^  with 
fewer  complete  examples. 

According  to  Th^el,  this  species  is  most  nearly  related  to  Holothuria 
ciiriosa  Ludwig.  There  appear  to  be  more  tables  and  spires  in  the 
Albatross  material  than  in  the  type  specimen  of  Th^el,  which  came 
from  the  ''Sandwich  Islands."  Considering,  however,  the  form  of 
the  buttons  and  color  of  the  animals  there  is  little  doubt  but  that  my 
specimens  are  referable  to  Th^el's  species.  Clark  *»  has  recorded  this 
form  from  Albemarle  Island,  Galapagos  group,  and  Sluiter  from 
Paternoster  Island  (Siboga  Holothurioidea,  p.  15). 

HOLOTHURIA  ARENICOLA  Semper. 

Sporadiptis  (Acolpos)  maciilatns  Brandt,   Prcxir.,   1835,  p.  46. — Lam  pert,   See- 

walzen,  1885,  p.  73. 
Holothuria  arenicola  Semper,  Hoiothurien,  1867,  p.  81,  pi.  xx;  pi.  xxx,  fig.  13; 

pi.  XXXV,  fig.  4.— Th6el,  Challenger  Holothurioidea,  Pt  2,  1886,  p.  222. 

General  form  subcylindrical,  elongate,  blunt  at  both  ends;  body 
rather  slender,  the  ventral  surface  arched,  but  not  so  much  so  as  the 
dorsal.  Mouth  small,  turned  ventrally,  the  circlet  of  very  small  ten- 
tacles surrounded  by  an  inconspicuous  collar  bearing  blunt  papillae. 
Anus  terminal,  bordered  by  five  angular  groups  of  three  to  six  short 
papillae.  Tentacles  very  much  retracted,  apparently  about  twenty 
(which  is  the  normal  number  for  this  species).  Ambulacral  append- 
ages in  the  form  of  pedicels  more  or  less  scattered.  The  two  ventral 
ambulacra  are  well  marked,  the  pedicels  being  larger  and  rather 
closer  together  than  on  dorsal  surface.  A  faint  indication  of  arrange- 
ment in  series  is  seen.  Body  wall  of  medium  thickness.  Deposits: 
Buttons  and  tables;  the  former  rather  regular,  smooth,  with  six  holes 
and  with  the  edge  regularly  indented  between  each  pair  of  holes;  the 
'atter  with  an  annular  disk  with  a  very  large  central  hole  and  a  small 

^le  at  base  of  each  spire  support;  exceptionally  with  more  holes; 

«  Proc.  Wash.  Acad.  Sci,,  IV,  1902,  p.  627.     . 
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spire  made  up  of  four  rods,  one  crossbeam,  and  a  crown 
twenty  to  thirty  teeth.  Supporting  rods  of  pedicels  smoot 
at  the  ends  and  in  the  middle,  where  there  are  several  per 
Color  of  a  well  preserved  specimen:  ground  color  a  grayi 
with  a  faint  suggestion  of  green,  dotted  minutely  with  fine 
specks.  Along  the  bairk  are  two  rows  of  brown  spots,  fifteen 
The  fine  dots  are  inconspicuous  and  less  numerous  on  the  vei 
on  dorsal  surface.    Length  145  mm.,  breadth  at  middle  of  bod 

Locality, — Honolulu,  reef,  2  specimens. 

Near  the  extremities  of  the  body  on  the  ventral  surface 
distinguish  an  irregular  arrangement  of  pedicels  in  four  ro^ 
the  middle  this  is  not  so  obvious.     The  two  ventral  ambulacr 
marked,  however,  a  line  and  a  narrow  area  free  from  pedicel 
along  the  middle  of  the  abdomen.     I  have  not  examined  a 
of  iiionacaria  which  has  the  ventral  pedicels  in  three  rows, 
know  how  much  more  obvious  the  arrangement  may  be  in  tha 
A  second  and  smaller  specimen  of  arenieola  has  the  general  ti 
body  light  brownish  and  the  dark  purplish- brown  dots  mu 
conspicuous  than  in  the  first  example.     The  large  spots  on 
are  rather  broken  up,  consisting  of  accunmlations  of  smaller 

The  calcareous  ring  is  rather  small.  The  radial  pieces  ai 
longer  than  broad,  truncate  anteriorly,  with  the  usual  obtuse 
which  is  small.  Interradial  pieces  ver\"  much  smaller  than  i\ 
although  about  of  the  same  width.  They  have  one  anteric 
while  the  posterior  border  is  rather  conspicuously  excavated 
the  i*adialia  less  so;  one  Polian  vesicle;  one  madreporic  canal, 
the  right  side  of  the  dorsal  mesentery.  This  agrees  with  L 
diagnosis.  Th^el  mentions  two  Polian  vesicles  and  a  bunch 
small  madreporic  canals  in  a  Samoan  specimen.  One  of  the  sj 
examined  has  no  Cuvierian  organs. 

The  oval,  smooth  buttons  are  very  numerous.  They  vary 
in  length,  0.065  to  0.068  mm.  being  the  average.  The  widtl 
variable,  0.027  to  0.0325  mm.  being  commonest.  Although  s 
lar  holes  are  the  rule,  eight  also  occur.  The  disk  of  the  tabi 
smooth  border  and  is  quadrate-circular  in  outline.  The  cor 
form  is  figured  (Plate  LXVIII,  fig.  5).  Occasionally  there  a 
peripheral  holes,  but  the  regular  form  is  remarkably  constant, 
ing  the  disk  from  the  bottom,  the  large  central  hole  might  b 
pre  ted  as  four  holes,  on  account  of  the  spire  rods.  Viewed  f 
side  the  tables  resemble  those  of  //.  impatieiia  with  one  cro 
The  disk,  however,  is  altogether  different.  The  spire  is  aboi 
ram.  high,  while  the  diameter  of  the  disk  varies  from  0.051 
about  0.065  mm.  The  number  of  teeth  crowning  the  spire  is  v 
but  always  more  than  twenty.  The  supporting  rods  of  the  \ 
are  smooth,  often  more  simply  or  more  elaborately  perioral 
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shown  in  the  figure,  which  represents  the  average.  Their  length  is 
about  0.15  to  0.2  mm.  The  terminal  plates  of  the  ventral  pedicels 
are  larger  (0.37  mm.  in  diameter)  than  those  of  the  dorsal  pedicels 
(0.24  nun.  in  diameter). 

This  species,  which  is  now,  I  believe,  for  the  first  time  recorded 
from  the  Hawaiian  Islands,  ranges  from  the  Red  Sea  and  Indian 
Ocean  to  the  west  coast  of  tropical  America,  and  in  the  Atlantic  is 
found  on  the  north  and  east  coasts  of  South  America.  The  following 
are  the  principal  stations  recorded:  Kosseir  (Red  Sea),  Mauritius, 
Zanzibar,  Philippines,  Itonin,  and  Marshall  islands,  Amboina,  Rotti, 
Sula  Besi,  Fiji  and  Samoan  islanils,  Cocos  Island  oflf  Central  America, 
Galapagos  Archipelago,  Surinam,  and  Bahia.  The  name  Hdothuria 
muculata  (Bnindt)  is  technically'  invalidated  by  Holothurixi  maculata 
Chamisso  and  Eysenhardt,  1821. 

HOLOTHURIA    PARDALIS  Selenka. 

Plate  LXIX,  figs.  1,  \a-g, 

Ilolothxma  pardali*  Sklenka,  Beiti%e  zur  Anatomie  u.  Systematik  der  Holo- 
thurien,  Zeitschr.  f.  wiw.  Zool.,  XVII,  1867,  p.  336,  pi.  xix,  fig.  85. 

Apparently  qvute  a  variable  species.  Possibl}-  the  forms  here  con- 
sidered should  be  classed  under  two  species,  //.  pardalis  and  H,  llneata; 
but  without  authentic  specimens  for  comparison  it  is  impossible  to 
decide.  The  various  characters  grade  into  one  another  in  such  a  way 
that  it  would  seem  best  to  consider  the  Hawaiian  specimens  as  belong- 
ing to  p(fr(fa7iM.  Two  of  the  specimens  are  quite  typical  pardaUs 
according  to  descriptions. 

Size  medium  to  small;  general  form  subcylindrical,  tapering  toward 
either  end;  mouth  and  anus  terminal;  the  former  surrounded  by  seven- 
teen to  twenty  small  tentacles,  the  latter  by  a  crown  of  papillae.  Ambu- 
lacral  appendages  in  the  form  of  pedicels  more  or  lessobviously^  arranged 
in  five  longitudinal  bands,  espt>cially  at  extremities  of  bodj'.  In  half 
the  specimens,  however,  this  regular  arrangement  is  not  apparent  or 
at  least  not  obvious  enough  to  be  of  importance.  Ventral  surface  not 
clearly  defined  from  dorsal  in  most  specimens;  the  ventral  pedicels 
with  larger  disks  than  the  dorsal.  Body  wall  not  particularly  thick, 
the  exterior  fairly  smooth.  Color  variable;  thus,  a  specimen,  t3'pical 
as  far  as  deposits  are  concerned,  was  colored  in  life  as  follows:  Tenta- 
cles light  yellow;  dorsal  surface  brownish  straw  color,  lighter  straw 
color  about  pedicels;  ventral  surface  without  the  mottled  appearance^ 
lighter;  along  the  dorsal  surface  are  two  rows  of  dark  brown  .spotj?;, 
twelve  to  fifteen  in  each  row.  Another  specimen  is  a  rather  darker 
brownish,  lighter  about  pedicels;  no  dorsal  spots.  Still  another  has 
small  dark  brown  spots  scattered  all  over  the  body  irregularly,  3'ellow 
about  pedicels,  the  two  rows  of  dorsal  blotches  being  i-ather  incon- 
spicuous.     Deposits:   Tables  with  a  spinous  disk,  usually  somewhat 
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irregular  in  contour,  and  with  the  low  spire  ending  in  about  eight  teeth, 
commonly  fewer.  Buttons  both  regular  and  irregular,  the  latter  most 
numerous,  the  former  of  the  usual  shape  with  six  to  eight  holes.  All 
buttons  are  accumulated  into  rings  or  circles,  or  sometimes  only 
in  groups.  Supporting  rods  of  pedicels,  smooth,  slightly  curved, 
expanded  and  perforated  at  tips.     Length,  80  mm. 

Localities. — Honolulu,  reef,  under  rocks  at  low  tide  (11);  Puako 
Bay,  Hawaii  (2). 

The  variations  in  color  and  in  the  arrangement  of  pedicels  have 
already  been  touched  upon  in  the  diagnosis  above.  The  tentacles  are 
very  small,  apparently  smaller  in  some  specimens  than  in  others,  but 
this  is  difficult  to  ascertain  with  any  degree  of  exactness.  The  num- 
ber is  certainly  variable,  seventeen  being  the  smallest  number,  and 
this  in  a  specimen  otherwise  quite  typical. 

Calcareous  ring  comparatively  small  and  delicate,  the  pieces  being 
rather  loosely  joined.  Interradial  pieces  rather  wider  than  radial,  or 
at  least  as  wide,  but  of  the  usual  shape.  Each  mdial  piece  is  pro- 
longed slightly  farther  forward  than  the  interradial  and  has  the  usual 
roundish  incision.  The  anterior  edge  of  the  interradialia  has  a  single 
tooth.  Polian  vesicles  two,  rather  long.  Madreporic  canal  siHall, 
single,  free,  on  right  side  of  mesentery.  No  Cuvierian  organs. 
Respiratory  tree  with  left  branch  in  communication  with  rete  mirabile 
of  intestine.  The  gonad  in  one  specimen  is  large  and  the  strands  have 
a  moniliform  appearance. 

The  most  characteristic  feature  of  the  deposits  is  the  accumulation 
of  the  buttons  in  small  circles  or  circular  groups,  which  may  be  seen 
with  a  hand  lens  in  an  ordinary  alcoholic  specimen.  Here  they  appear 
as  small  whitish  spots.  The  diameter  of  sucfi  a  circle  or  group  varies 
from  0.13  to  0.3  mm.  The  buttons  are  very  frequently  incomplete; 
usually  more  or  less  irregular  even  if  complete,  when  they  are  of  the 
iisual  form,  with  from  five  to  eight  holes  in  two  rows.  When  the 
buttons  are  fairly  regular,  with  six  holes,  the  median  pair  is  the 
larger.  Rarely  a  button  has  two  or  three  irregular,  illy  defined  prom- 
inences on  the  surface.  An  average  button  measures  0.065  mm.  in 
length;  many  are  smaller  than  this,  being  only  0.045  mm.;  some  are 
as  long  as  0.08  mm.  and  appear  to  be  confined  to  the  ambulacral 
appendages.  The  irregularity  of  some  buttons  is  enhanced  by  A 
slight  twisting  on  the  long  axis.  Some  specimens  appear  to  have  a 
greater  proportion  of  complete  buttons  than  others,  while  in  some 
individuals  the  proportion  of  regular  buttons  is  greater.  The  form  of 
the  tables  is  better  shown  by  figure  than  description.  The  disk  is 
rather  variable  as  to  size,  ranging  from  0.054  to  0.085  mm.  in  diameter. 
The  edge  appears  always  to  be  spiny.  As  a  rule  the  disk  is  rather 
stout  and  either  has  four  perforations,  one  at  the  bavse  of  each  spire 
support,  or  eight  when  the  disk  is  larger  and  more  nearly  circular. 
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Small  disks  with  no  peripheral  holes  and  with  the  spire  reduced  (Irf) 
are  not  uncommon.  All  these  are  found  in  the  same  specimen.  One 
or  two  specimens  have  the  small  disks  {d)  and  slight  variations  of 
of ''la"  preponderating,  few  of  "l"type  being  present.  In  these 
specimens  the  spines  of  the  disk  are  much  more  prominent  and  the 
spire  is  frequently  rudimentary  or  incomplete.  There  are  many  but- 
tons scattered  between  the  circles.  Still  another  specimen  has  tables 
of  the  ''l<5f"  type  in  greatest  abundance,  '*le?"  much  less  numerous. 
There  is,  however,  so  much  variation  in  the  shape  of  the  tables  of  a 
single  specimen  that  nothing  can  be  made  of  slight  differences  in  the 
deposits  of  diflFerent  specimens.  The  supporting  rods  are  very  charac- 
teristic, theii'  form  being  best  appreciated  b}^  the  figures.  They  vary 
from  about  0.18  to  0.32  mm.  in  length.  The  dorsal  pedicels  have 
smaller  terminal  plates  than  the  ventral. 

«HOLOTHURIA  INHABILIS  Selenka. 

Hdothuria  mJiaJbUls  Selenka,  Beitrage  zur  Anatomie  u.  Systematik  der  Holo- 
thurien,  Zeitsohr.  f.  wiss.  Zool.,  XVII,  1867,  p.  333,  pi.  xix,  figs.  73-74. 

Tentacles  20.  Pedicels  numerous,  uniformly  distributed.  Deposits: 
Tables  and  buttons.  Solid  tables  with  twelve  spines  on  margin  of 
disk.  The  very  numerous  buttons  are  of  a  more  unusual  shape, 
symmetrical  swollen,  with  two  rows  of  minute  holes,  about  four  hole^ 
in  each  row;  the  surfaces  of  the  buttons  are  unev^en,  owing  to  the 
presence  of  flattened  elevations  (no  knobs),  and  their  margin  is  deeply 
undulated.  Madreporic  body  free,  very  small.  In  the  middle  line  of 
ventral  surface  is  a  deep  longitudinal  furrow.  Skin  thick  and  i-ough. 
Blackish  brown.     Length  80  mm. 

Not  secured  by  Alhatross  expedition.  Recorded  also  from  Society 
Islands. 

HOLOTHURIA    IMPATIENS  (Forsk&l). 
Plate  LXIX,  figs.  4,  4a-d. 
FisiuJaria  inipaiinitt  ForskAl,  Desc^riptiones   aniinalium,  etc.,    1775,  p.  121,  pL 

XXXIX,  fig.  B. 

Jlolothnria  impatiens  (tmklin,  Linuiei  Systema  Naturae,  13th  ed.,  1788,  p.  3142. 

Body  elongate;  general  form  subcylindrical,  broadest  in  posterior 
region.  No  superficial  distinction  between  dorsal  and  ventral  sur- 
faces. Moutli  and  anus  terminal,  the  former  rather  small.  Tentacles, 
18  to  20,  crowded.  Ambulacral  appendages  pedicel-like  ^'papillae," 
borne  on  warty  protubei^ances,  which  are  frequently  conspicuously 
lighter  in  color  than  the  rest  of  body.  They  are  fairly  evenly  j?cat- 
tered  over  the  surface,  and  do  not  form  series.  They  have  a  terminal 
plate.  Perisome  wrinkled,  and  roughened  by  the  spires  of  the  tables, 
so  that  the  texture  is  very  characteristic.  Deposits:  Crowded  tables 
and  buttons;  tables  with  a  subcircular  smooth  disk  pierced  by  a  cen- 
tral and  eight  peripheral,  slightly  smaller  holes;  spire  consisting  of 
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four  upright  pieces  and  two  transverse  beams  (more  rarely  one)  and 
the  rounded  summit  provided  with  numerous  teeth.  The  rather 
symmetrical,  smooth  buttons  with  six  holes.  Supporting  rods  are 
present  in  the  papillae.  Color  in  alcohol  reddish  brown;  the  pro- 
tuberances being  usually  lighter.  In  one  specimen  they  are  light  yel- 
low, sharply  defined  against  the  purplish  brown  surface.  Length,  100 
mm. ;  thickness  in  widest  part,  24  mm. 

Localities. — Honolulu  Reef  (2  specimens),  Necker  Island  (7),  Laysan 
Island  (2),  Station  3834,  south  coast  of  Molokai  Island,  8  fathonls  (1). 

Naturally  enough  the  preserved  specimens  vary  considerably  in 
shape,  because  of  the  different  degress  of  contraction.  As  a  rule, 
however,  the  body  is  thicker  toward  the  posterior  end,  aiid  resembles 
a  minature  " summer  squash'- in  general  form.  The  circlet  of  ten- 
tacles is  rather  narrow.  The  protubei'ances  of  the  body  are  conspicu- 
ous, and  in  some  specimens  there  is  an  indication  of  their  being 
confined,  beyond  the  middle  of  the  body,  to  the  ambulacra.  The  so- 
called  papillae  really  resemble  pedicels,  as  there  is  a  terminal  sucking 
disk  and  plate.  Th^el  on  page  181  of  the  second  memoir  calls  them 
pedicels,  and  on  page  233  papillae.  They  are  always  found  on  pro- 
tuberances however.  Judging  from  alcoholic  specimens  the  color  is 
variable,  especially  as  regards  the  relative  shades  of  the  general  sur- 
face and  the  papillse  warts.  In  some  individuals  they  are  not  notice- 
ably lighter  than  the  light  purplish  brown  interspace.  The  ventral 
surface  is  a  trifle  lighter  than  the  dorsal,  but  otherwise  superficially 
very  similar. 

The  radial  pieces  of  the  calcareous  ring  are  much  larger  than  the 
interradial  and  project  much  farther  forward.  The  rounded  margin 
has  a  deep  obtuse  incision.  The  interradial  pieces  have  one  short 
tooth.  Madreporic  canal  single,  on  right  side  of  mesentery,  free 
for  its  whole  length  in  body  cavity.  Polian  vesicles  two  to  four. 
Cuvierian  organs  in  a  relatively  very  large  bunch.  Longitudinal 
muscle-bands  very  thick. 

The  tables  are  so  crowded  that  the  edges  of  the  disks  touch  or  over- 
lap slightly,  and  beneath  these  the  buttons  form  an  evenly  distributed, 
crowded  layer.  The  disks  of  the  tables  average  between  0.08  and  0.95 
mm.  in  diameter,  and  the  robust  spire  is  0.09  mm.  high  and  about  0.05 
mni.  in  diameter,  consists  of  four  upright  rods,  two  crossbeams,  and 
the  summit  is  surmounted  by  many  teeth.  A  number  of  the  teeth  are 
on  a  level  with  the  upper  crossbeam.  The  disk  is  not  exactly  circular, 
but  tends  toward  the  subquadrate,  and  is  typically  pierced  by  nine 
holes,  forming  three  rows,  the  central  hole  being  a  trifle  larger  than 
the  rest.  Occasionally  as  many  as  six  or  seven  very  small  perfora- 
tions are  scattered  around  the  margin,  between  it  and  the  primary 
holes.  The  buttons  average  about  0.09  mm.  in  length.  They  are 
smooth,  have  slightly  undulating  margins  and  obtuse  ends.    There  are 
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almost  invariably  six  holes.  Slightly  curved  supporting  rods,  dilated 
at  the  middle  and  perforated  at  the  ends  and  in  the  middle,  are  present 
in  the  papillae.  Often  the  rods  have  two  or  three  short  branches  in 
the  middle,  or  the  branches  may  me«t,  enclosing  a  hole.  Frequently 
the  tips  are  not  perforated. 

*HOLOTHURIA  VERRUCOSA  Sclcnka. 

Holothuria  verrueom  Selenka,  Beitrage  zur  Anatomie  u.  Systematik  der  Holo- 
•    thurien,  Zeitechr.  f.  wiss.  Zool.,  XVII,  1867,  p.  338,  pi.  xix,  fig.  19. 

Tentacles  20.  Papillse  uniformly  distributed.  Deposits:  Tables  and 
buttons.  Tables  very  solid,  the  disk  with  spiny  rim.  Spire  with  four 
upright  rods  and  one  crossbeam.  Buttons  smooth  with  scalloped 
margin.  Papillae  with  numerous  spinous  or  perforated  plate-like  rods. 
Polian  vesicles,  two;  one  bunch  of  small  madreporic  bodies;  tentacle 
ampullae  large.  Skin  rough.  Black,  the  papillee  bright  brown. 
Length,  180  mm.     Lampert  found  the  calcareous  ring  to  be  very  small. 

Not  taken  by  Albatross  expedition.  Recorded  also  from  Zanzibar 
and  Indian  Ocean.     Sluiter  records  a  specimen  from  Rotti.^ 

HOLOTHURIA  HAWAIIENSIS,  new  species. 
Plate  LxVlII,  figs.  4,  ia-g. 

Size  small;  general  form  subcylindrical  but  flattened  ventrally,  well 
arched  dorsally.  Mouth  directed  somewhat  ventrally;  anus  terminal. 
Tentacles  30,  crowded,  not  very  large.  No  evident  circumtentacular 
collar.  Ventral  surface  with  not  numerous,  rather  large  pedicels  more 
or  less  evidently  arranged  in  three  series.  Dorsal  surface  with  stut- 
tered papillae,  less  numerous  than  the  pedicels  but  of  about  the  same 
size.  Body  wall  rather  thin,  minutely  roughened.  Deposits:  Tables 
and  rather  irregular  buttons,  with  well  developed  and  numerous  sup- 
porting rods  in  the  ambulaci'al  appendages.  Tables  of  two  or  three 
kinds:  (1)  Disk  with  a  smooth  undulating  or  irregular  margin,  with  a 
large  central  hole  and  with  eight  to  ten  slightly  smaller  peripheral 
ones;  spire  made  up  of  four  rods  and  two  or  three  crossbeams,  the 
crown  ending  in  twelve  to  sixteen  teeth,  sometimes  irregular,  with 
less.  (2)  Much  smaller  tables  with  usually  an  annular  disk  with  a 
large  central  hole,  and  one  at  base  of  each  spire  support;  sometimes 
with  more;  spire  with  only  one  crossbeam,  the  crown  either  truncate 
or  pointed,  irregular,  ending  in  numerous  teeth.  Buttons  accumulated 
in  small  rings  or  circles,  or  circular  groups,  and  in  larger  rings  about 
the  base  of  ambulacral  appendages;  more  or  less  irregular  or  some- 
times slightly  twisted,  or  one-sided,  frequently  fairly  regular;  holes 
vary  from  four  to  sixteen,  average  eight  to  fourteen;  incomplete 
buttons  are  common.     Color,  ground  tint  light  olive  brown  more  or 

«  Siboga  Holothurioidea,  p.  13. 
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less  marbled  on  back  with  raw  sienna  (yellowish);  dark  brown  about 
base  of  papillee,  tip  of  latter  light.  Whole  body  closely  dotted  with 
white  (the  groups  of  buttons).  A  specimen  from  Necker  (?)  has  the 
ground  color  Vandyke  brown  and  the  marbling  is  in  the  form  of  light 
yellowish- brown  areas  about  the  papillee.  Some  papillae  of  the  type 
have  a  light  circle  about  the  base  instead  of  one  of  brown.  Length, 
45  mm. ;  width,  about  12  mm. 

Localities.— T^^^  (Cat.  No.  21212,  U.S.N.M.)  from  Station  3876, 
Auau  Channel,  between  Maui  and  Lanai  Islands,  28  to  43  fathoms; 
sand,  gravel  (6  specimens);  3872,  same  locality,  43  to  32  fathoms,  yel- 
low sand,  pebbles,  coral  (2  specimens);  Necker  Island  (probably),  (2 
specimens). 

The  tentacles  in  the' dredged  specimens  seem  quite  constantly  30  in 
number,  but  in  a  specimen  from  Necker  there  appear  to  be  onljr  25. 
Inasmuch  as  they  are  very  retracted,  it  is  entirely  possible  some  have 
escaped  notice  or  been  lost.  The  form  of  the  tentacle  possesses  noth- 
ing unusual. .  The  pedicels  are  not  always  obviously  arranged  in  three 
rows  unless  fully  expanded.  When  fully  expanded,  the  dorsal  papillae 
are  pointed,  the  terminal  plate  being  very  rudimentar3\ 

The  radial  pieces  of  the  calcareous  ring  are  more  than  twice  as  large 
as  the  interradial,  but  both  elements  are  of  the  usual  shape.  Polian 
vesicle  single,  large.  Madreporic  canal  single,  free,  on  right  side  of 
mesentery.  The  gonad  is  well  developed,  showing  that  the  specimens 
are  adult.  It  consists  of  a  thick  tuft  of  simple  strands,  which  are  long. 
Cuvierian  organs  well  developed,  forming  a  tuft  at  the  junction  of  the 
two  branches  of  the  respiratory  tree.  Left  respiratory  tree  in  con- 
nection with  the  retemirabile  of  the  intestine. 

The  tables  with  a  tall  spire  are  numerous.  There  are  also  many 
intermediates,  between  forms  c  and d  (fig.  4,  Plate  LXVIII),  individuals 
with  two  crossbeams  to  the  spire  being  more  common  than  those  with 
three.  The  disks  of  the  large  tables  vary  in  size,  as  may  be  seen  b}^ 
comparing  h  and  rf,  0.073  and  0.063  mm.  in  diameter,  respectively.  The 
tall  spires  commonly  terminate  in  a  small  crown  of  as  many  as  sixteen 
teeth,  frequently  less  regular  than  h.  The  small  tables  either  have  a 
pyramidal  form  (c)  or  are  more  truncate  (/*).  In  either  case  the  disk 
hardly  ever  reaches  0.06  mm.  in  diameter,  0.055  being  the  average. 
The  pyramidal  form  is  commonest,  and  the  crown  has  eight  to  twelve 
short  teeth  irregularly  placed.  Occasionally  the  rim  of  the  tables 
has  a  few  very  short  teeth  on  the  margin.  This  form  occurs  in  the 
same  individual  on  which  the  smooth  rims  are  prevalent.  On  the 
whole  the  tables  are  rather  variable,  but  the  average  is  summed  up  in 
the  diagnosis.  The  most  characteristic  feature  of  the  buttons  is  their 
accumulation  in  circular  groups,  or  fairly  large  rings  surrounding  the 
base  of  pedicels  and  papillae,  recalling  H.  pardalis.  The  buttons 
vary  greatly  in  size,  the  ordinary  extremes  of  length  being  0.034  to 
about  0.12  mm.,  the  number  of  holes  ranging  from  four  to  sixteen,  or 


670  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  vol.  xxnr. 

even  more.  Generally  speaking,  the  large  buttons  are  found  about 
the  base  of  the  pedicels  and  papillae,  being  usually  the  innermost  of 
the  group,  while  the  small  ones  are  found  in  the  small  intermediate 
groups  and  around  the  outer  edge  of  the  ambulacral  rings.  The 
majority  of  the  buttons  are  of  the  smaller  sizes,  and  are  frequently 
very  irregular  or  even  incomplete,  the  majority  having  about  eight 
perforations.  In  a  specimen  from  Necker  the  buttons  average  a  trifle 
more  regular  than  in  the  Auau  Channel  examples,  and  have  alxnit 
eight  holes,  but  here,  too,  there  are  a  great  many  incomplete,  con- 
torted, and  genei-ally  irregular  forms.  A  rather  prevalent  variation 
is  shown  in  4^',  where  a  loop  is  formed  over  the  central  shaft  of  the 
button,  and  odd  processes  grow  out  toward  the  center  from  the  edge. 
The  supporting  rods  of  the  pedicels  and  papillce  are  numerous,  curved, 
expanded  slightly  at  the  tips  and  in  the  middle,  where  there  are  one 
or  two  perforations  on  either  side.  The  expanded  tips  are  oft^n  per- 
forated and  the  edge  of  the  rods  is  thornj- .  Forms  intermediate  with 
the  large  buttons  are  sometimes  present.  They  have  a  number  of 
perforations  along  either  side  of  the  central  shaft.  In  the  papillse  the 
rods  frequently  are  more  elaborate  and  have  branches  at  the  middle 
which  may  or  may  not  unite.  When  they  do,  a  fenestrated  plate, 
which,  however,  retains  its  rod-like  character,  is  formed.  In  the 
papillae  also  are  many  of  the  large  tables.  The  end  plate  of  the 
papillae  is  very  much  reduced,  but  that  of  the  pedicels  is  as  usual  well 
developed. 

This  species  is  characterized  especially  by  having  30  tentacles,  dorsal 
papillae  and  ventral  pedicels,  two  or  three  kinds  of  tables,  one  of 
which  has  two  or  three  crossbeams,  irregular  buttons  disposed  in 
circular  groups  and  rings*  The  number  of  tentacles  and  general 
character  of  the  deposits,  as  well  as  the  ambulacral  appendages,  allv 
this  form  to  //.  discrepans  Semper,  //.  immobilis  Semper,  and  H. 
samoana  Ludwig.  From  dlsci^epans^  haivatiensts  differs  in  having  two 
distinct  kinds  of  tables,  neither  of  which  greatly  resemble  the  iiguresj 
given  by  Semper; «  in  having  the  buttons  not  only  about  the  ambu- 
lacral appendages,  but  likewise  in  numerous  intermediate  groups,  and 
in  having  the  buttons  very  variable  in  size  and  frequently  irregular 
and  large;  in  having  differently  shaped  supporting  rods;  and,  finally,  in 
color.  The  calcareous  ring  is  very  characteristic  and  may  furnish  an 
additional  difference.  Neither  immobilis  nor  samoana  are  any  more 
nearly  related  to  hawaiiansis  than  is  discrepans, 

«Holothurien,  1868.  pi.  xl,  fig.  7. 
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HOLOTHURIA  ANULIPERA,  new  species. 
Plate  LXIX,  figs.  2,  2a-d. 

Size  small;  general  form  cylindrical,  rather  slender.  Mouth  and 
anus  terminal.  Tentacles  20,  not  large.  Dorsal  and  ventral  surfaces 
well  differentiated,  the  former  beset  with  slender  papillae,  forming 
about  six  longitudinal,  irregular  series,  the  latter  with  more  numer- 
ous pedicels  in  four  single  series.  Body  wall  i-ather  thin.  Deposits: 
Tables,  and  small  robust  rods  with  knob-like  pi'ocesses,  together  with 
incomplete  buttons  bearing  knobs,  and  very  few  complete  buttons, 
the  srmll  knobby  rods  being  by  far  the  most  numerous;  these  in  small 
circular  groups  and  rings.  Tables  with  a  simple  annular  disk,  there 
being  a  perforation  at  the  base  of  each  spire  support,  with  often  a  few 
additional  small  perforations;  edge  spinous.  Spire  low,  as  a  rule, 
with  four  rods,  one  crossl)eam,  and  the  small  crown  ending  in  four  to 
eight  short,  blunt  teeth.  Comparatively  few  of  the  tables  have  the 
spire  much  higher,  ending  in  four  teeth  and  the  smooth  disk  reduced 
to  a  simple  ring,  often  without  any  perforations.  Simple  and  branched 
supporting  rods  in  papilhe;  fenestrated  supporting  plates  in  pedicels. 
Color  in  alcohol,  dorsal  surface  j-ellow  ocher,  lighter  about  base  of 
pedicels,  splashed  with  small  irregular  spots  of  red;  ventral  surface 
gi-ayish,  more  sparsely  spotted  with  red.  Length,  55  mm.;  width, 
8  mm. 

Localities.— Type  (Cat.  No.  21213,  U.S.N.M.)  from  Station  387i^, 
Auau  Channel,  between  Maui  and  Lanai  islands,  43  to  32  fathoms, 
3'ellow  sand,  pebbles,  coi'al;  bottom  temp.,  74.6^;  2  specimens.  Sta- 
tion 3876,  same  locality,  28  to  43  fathoms,  sand  and  gi-avel;  1  specimen. 

The  calcareous  ring  is  rather  delicate,  but  the  pieces  are  of  the 
usual  shape.  The  interradialia  are  much  smaller  than  the  radialia, 
and  each  are  about  equally  excavated  (in  proportion  to  relative  size) 
on  the  posterior  margin.  The  anterior  margin  of  radial  pieces  is 
deeply  incised,  while  that  of  the  interradial  is  in  the  form  of  a  single 
tooth,  as  usual.  Polian  vesicle  single.  Madreporic  canal  one,  on 
right  side  of  mesentery,  free.  Gonad  fairly  well  developed.  Cuvier- 
ian  organs  present,  apparently  in  a  state  of  development. 

The.  tables  are  rather  delicate  and  small.  When  viewed  directly 
from  above  or  below,  the  spines  of  the  margin  are  not  so  apparent  as 
when  the  disk  is  seen  from  the  side,  because  the  teeth  are  directed 
upward.  The  disk  has  a  cruciform  central  hole,  and  four  i)eripheral 
ones  at  the  base  of  each  low  spire  support.  Frequently  one  or  two 
small  accessory  perforations  are  present  near  one  or  two  of  the  periph- 
eral holes.  The  diameter  of  the  disk  of  this  sort  of  tjible  is  about 
0.04  to  0.048  mm.  The  spire  commonly  terminates  in  from  four  to 
eight  teeth,  eight  when  fully  complete.  Sometimes  one  or  two  sides 
Proc.  N.  M.  vol.  xxxii — 07 i'S 
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of  the  subquadrate  (*rown  lacks  a  crosspiece.  Occasionally  the  crown 
is  more  circular.  A  much  rarer  form  of  table  is  shown  in  figure  2J, . 
Plate  LXIX.  Here  the  disk  is  much  reduced  and  the  spire  corre- 
spondingly elongated.  This  form  is  apparently  contined  to  the  walls  of 
papilla?  and  to  the  center  of  the  groups  of  rods,  where  there  are  com- 
monly three  or  four.  The  rest  of  the  calcareous  deix)sit8  are  in  the 
form  of  small  knobby  rods  or  very  incomplete  buttons  with  knobs,  the 
principal  forms  being  shown  in  the  figures.  They  vary  in  length  from 
0.02  to  0.038  or  0.04  min.  Rarely  there  is  a  complete  button  0.05  mm. 
long.  A  characteristic  feature  of  these  deposits  is  their  accumulation 
in  small  circular  groups  or  in  small  rings.  They  also  form  large 
rings  about  the  base  of  the  ambulacral  appendages.  A  relatively  few- 
arc  scattered  between  the  groups,  which  are  rather  close  together. 
The  supporting  rods  of  the  papilla?  are  curved  with  a  spinous  margin; 
the  tips  being  a  trifle  expanded,  spinous,  and  commonly  perforated. 
At  the  tip  of  the  papillae  the  rods  become  smaller,  laterally  branched, 
the  branches  sometimes  joining  to  inclose  mcvshes.  Then  the  rods 
resemble  very  open  plates.  Very  rudimentary  terminal  plates  appear 
to  be  sometimes  present.  The  papillae  are  further  strengthened  by 
the  peculiar  long-spired,  small-disked  tables  already  mentioned.  The 
pedicels  (of  the  ventral  surface)  have  ver}'  well  developed  terminal 
plates,  and  in  the  vicinity  of  these  are  numerous  bilateral  curved  ellip- 
tical fenestrated  supporting  plates  about  0.13  mm.  long  and  with  one 
or  two  tiers  of  holes  on  either  side  of  the  central  shaft.  The  margin  is 
often  rough  or  toothed.  The  tables  in  the  walls  of  the  pedicels  are  of 
the  ordinary  shape  with  a  smooth  margin.  None  of  the  slender 
curved  supporting  rods  found  in  the  papillae  are  present  in  the 
pedicels,  except  possibly  on  the  transition  area  between  pedicels  and 
papillae  (lateral). 

This  species  is  especially  characterized  by  the  form  of  the  tables, 
and  the  curiously  knobbed,  mostly  incomplete  buttons  and  rods, 
arranged  in  circular  groups  and  rings.  It  is  very  perplexing  and 
should  probably  be  ranked  in  Th^ePs  Ilolothuria  atra  group *•'  along  with 
(jriata,  imrrnata^  and  others.  The  deposits,  especially  the  knobbed 
buttons  and  rods,  are  entirely  different  from  those  of  atra  or  any 
nearly  related  form.  Amdlftra  is  also  related  to  pervicax^  perhaps 
more  closely  than  to  atra. 

HOLOTHURIA   FUSCO-OLIVACEA,  new   species. 

Plate  LXIX,  figs.  3,  3a-/;  Plate  LXX,  fig.  3. 

General  form  stout;  subc^^lindrical,  blunt  at  both  ends.  Mouth 
directed  ventrally ;  anus  terminal.  Dorsal  surface  well  arched  and 
covered  with  i-ather  widely  scattered  papillae ;  ventral  surface  well 

tf  Challenger  Holotliurioidea,  Pt  2,  p.  2137  1 
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marked  from  dorsal  and  beset  with  more  numerous  pedicels  without 
order ;  pedicels  not  crowded.  Tentacles  18,  with  fairly  large  crowns. 
Circumoral  collar  slight  or  not  at  all  present ;  impossible  to  tell  from 
condition  of  specimen.  Body  wall  very  tough  but  not  remarkably 
thick.  Color  in  alcohol:  Dorsal  surface  rather  dark  olive  brown; 
papillae  surrounded  by  a  lighter  ring;  ventral  surface  dull  grayish 
brown  or  light  sepia,  tentacles  yellowish.  Deposits  :  Tables  and  rough 
buttons.  Tables  of  two  kinds :  (1)  Numerous  small  tables  with  a  sim- 
ple annular  disk  bearing  blunt  spines  on  the  edge  and  with  a  cruciform 
central  hole  and  a  perforation  formed  by  the  forked  base  of  each  spire 
support ;  or  the  disks  ma}^  be  larger  with  a  small  perforation  at  either 
side  of  the  larger  peripheral  ones ;  spire  low,  made  up  of  four  rods; 
one  crossbeam,  and  a  circular  crown  bearing  about  8  teeth;  crown 
often  incomplete  or  irregular,  sometimes  quadrate ;  (2)  a  few  very 
large  tables  with  a  large  perforated  disk,  irregular  margin,  and  a  spire 
ending  in  a  single  (?)  point.  Buttons  elliptical* with  two  to  twenty- 
two  holes,  usually  four  or  five,  the  edge  rough,  and  the  surface  cov- 
ered with  very  many  small  granular  elevations.     Length  about  65  mm. 

rA}caIity. — Station  3834,  south  coast  of  Molokai  Island,  reef  near 
Kaunakakai. 

Type.—C^t,  No.  21214,  U.S.N.AI. 

In  addition  to  somewhat  larger  papillro,  comparatively  few  in  num- 
ber and  each  in  the  middle  of  a  light  spot,  there  are  scattered  between 
them  more  numerous  smaller  ones.  The  larger  papilla*,  easily  seen 
by  the  light  spots,  form  about  five  very  irregular  rows.  There  are 
also  numerous  small  pedicels  scattered  among  the  larger  ones.  The 
anal  aperture  is  without  special  groups  of  papillae.  Surrounding  the 
tentacles  there  is  a  slight  ridge  with  pedicels  and  papillaj,  but  it 
apparently  did  not  form  a  collar  before  contraction. 

The  calcareous  ring  is  moderately  stout  and  of  the  usual  form.  The 
interradial  pieces  are  considerabh'  smaller  than  the  radial.  Both  are 
excavated  on  the  posterior  margin.  Anteriorh'  the  interradials  have 
a  single  tooth,  the  radials  being  deeply  incised.  Madreporic  canal 
single,  free,  on  the  right  side  of  the  mesentery.  Madreporic  body 
elongate.  Polian  vesicle  single.  Gonad  small.  Cuvierian  organs  in 
a  large  tuft.  Left  branch  of  respiratory  tree  not  intimately  connected 
with  intestinal  vessels. 

The  disks  of  the  smaller  tables  have  a  very  characteristic  form,  as 
shown  by  fig.  3,  Plate  LXIX.  The  simplest  forms  have  only  the  four 
peripheral  holes,  the  larger  disks  possessing  a  small  perforation  on 
either  side  of  one  or  more  of  these.  The  large  central  hole  instead  of 
being  circular  is  always  cruciform.  The  disks  are  usually  between 
0.056  mm.  and  0.086  mm.  in  diameter.  The  spires  are  low,  made  up 
of  four  rods  and  one  crossbeam,  and  a  more  or  less  circular  crown 
(which  is  frequently  incomplete),  bearing  normally  eight  teeth  (hori- 
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zontal),  but  sometimes  fewer,  rarely  more.  The  large  tables  are  very 
scarce,  and  the  tips  joi  the  few  seen  appeared  to  have  been  broken. 
The  form  is  best  shown  by  the  figure.  The  disk  is  perforated  with 
several  tiers  of  holes  and  has  no  well-defined  rim,  being  irregular  from 
imperfectly  inclosed  perforations.  The  spire  is  about  0.12  mm.  in 
height  (relatively  too  small  in  drawing)  and  has  two  or  three  cross- 
beams. Apparently  it  ends  in  a  single  point.  The  buttons  differ  much 
in  size.  While  a  very  few  are  smooth,  the  vast  majority  are  irregu- 
larly beset  with  small  protu>>erances,  and  the  edge  is  minutely  incised. 
Common  forms  are  figured.  The  average  length  varies  from  about 
0.05  to  0.00  mm.,  but  buttons  0.135  mm.  or  even  larger  are  present  in 
the  ambulacral  appendages.  An  average  button  of  the  dorsal  peri- 
some  measures  0.056  nun.,  but  in  buttons  of  this  size  the  number  of 
irregular  holes  varies  from  one  to  eight.  Frequently  asymmetry 
characterizes  the  number  and  position.  The  supporting  rods  of 
pedicels  and  papilla  are  curved,  robust,  smooth,  with  a  spiny  or  scal- 
loped border.  The  middle  is  expanded  and  perforated  on  either  side 
of  the  central  shaft  and  the  tips  are  slightly  expanded  also,  commonlT 
minutely  perfomted.  In  the  pedicels  the  rods  frequently  have  only 
lateral  processes  at  the  sides,  with  denticulate  ends.  These  processes, 
by  joining  at  the  tips,  form  perforations.  At  base  of  pedicels  and 
papilla;  large  rods  or  buttons  of  intermediate  form  are  found,  rather 
more  sparsely  knobbed  than  the  regular  buttons.  They  resemble  the 
largest  buttons  rather  more  than  rods.  When  the  little  protuberances 
begin  to  appear  on  the  rods,  it  is  at  the  edges.  Pedicels  have  large 
terminal  plates;  the  papillae  small  rudimentary  ones. 

This  species  U  apparently  quite  unique.  At  least  there  are  no  close 
relatives. 

Genus   LABIDODEMAS  Selenka. 

Lahkk>dem(i8  Selenka,  Beitriige  zur  Anatomie  u.  Systematik  der  llolotharien, 
2feitsch.  f.  wiss.  !Zool.,  XVII,  1867,  p.  309.     Type,  L.  scmperianum. 

Tentacles  20.  Ambulacral  appendages,  pedicels  and  papilla?,  the 
former  in  a  double  series  along  each  of  the  three  ventral  radii,  the 
latter  in  a  double  series  along  two  dorsal  radii,  or  pedicels  alone. 
Interambulacra  naked.  Single  genital  bundle  on  left  side  of  dorsal 
mesentery.  C-shaped  deposits.  All  deposits  absent  in  one  species. 
No  anal  teeth.  The  C-shaped  deposits  unlike  those  of  Stichopus. 
Genus  diffei's  from  Ilolothurla  in  arrangement  of  pedicels  and  papillae. 

«  LABIDODEMAS  SEMPERIANUM  Selenka. 

LaH(io(U'mas  semperianum  Selenka,  Beitnige,  p.  3(H),  pi.  xvii,  figs.  1-3. 

Tentacles  20,  very  small;  pedicels  in  three  ventral  double  series; 
papillai  in  two  dorsal  double  series.  Deposits:  Tables,  buttons,  and 
C-shaped  bodies.     Tables  with  a  spire  made  up  of  five  rods,  one  cross- 
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beam,  and  terminating  in  about  ten  teeth.  Buttons  smooth.  Among 
the  buttons  many  rods  and  C-shaped  bodies.  Radialia  of  calcareous 
ring  much  higher  than  interradialia.  One  Polian  vesicle,  one  madre- 
poric  canal  in  dorsal  mesentery;  gonad  branched.  Color  in  alcohol 
(Sluiter)  yellowish  gra}^  darker  brown  at  either  end;  pedicels  and 
papillce  yellowish  or  bright  reddish  brown,  ventral  surface  brighter 
than  dorsal,  and  darker  at  anterior  end. 

This  species  was  not  secured  by  the  AlbatroHH  expedition,  which  is 
to  be  regretted,  since  the  type  locality  is  the  "Sandwich  Islands." 
Sluiter  **  unites  temper lanwn^  selenkian  uia^  and  dublo»uni.  The  deposits 
appear  to  be  more  or  less  variable.  The  same  animal  will  possess 
tables  with  well-developed  and  small  disks,  the  former  having  six  or 
seven  large  holes.  The  so-called  buttons  are  not  typical,  but  rather 
to  be  considered  perforated  plates  with  several  corners. 

If  these  three  forms  represent  a  single  species,  it  thus  ranges  from 
the  Hawaiian  Islands  to  Tahiti  and  Fiji  Islands,  and  into  the  East 
Indies  (Sluiter:  Seba,  Pulu-Passi-Tanette,  Rotti,  Timor,  Salyer,  Elat). 

Genus  STICHOPUS  Brandt. 

tStichopwf  Brandt,  Prcxlr.  desc.  animal.  Mert.,  1835,  p.  50. 

The  following  description  is  by  Th^el: 

Tentacles,  18  to  20.  Ambulacra!  appendages  in  the  shape  of  pe<iicels  and  papilla?, 
the  former  arranged  in  three  more  or  less  distinct  longitudinal  series  on  the  ventral 
surface,  the  latter  mostly  situated  on  the  tops  of  larger  or  smaller  protul)erances, 
forming  rows  along  the  dorsal  ambulacra  or  scattered  all  over  the  dorsal  surface. 
Two  bundles  of  genital  tubes,  one  on  each  side  of  the  dorsal  mesentery.  Anus 
devoid  of  calcareous  teeth.     C-shaped  deiK>sits  often  present  in  the  i)erisome. 

KEY   TO    HAWAIIAN    SPECIES    OF  STICHOIM'S. 

a  Dorsal  ambulacral  appendages  present  only  on  the  ambulat^ra.  No  large  tables, 
with  the  spire  terminating  in  a  single  point chbrronolus. 

aa  Dorsal  ambulacral  appendages  scattered  on  interambulacra  as  well  as  on  ambu- 
lacra. I^rge  tables  in  papilla*,  with  conical  spire  terminating  in  a  single  sharp 
point tropicalis.  ^ 

*  STICHOPUS  CHLORONOTOS  Brandt. 

Sliclwpus  {Perideris)  chUyronotoR  Brandt,  Prodr.,  1835,  p.  50. 

Tentacles  20;  mouth  surrounded  by  a  crown  of  papillae.  Dorsal 
ambulacral  appendages,  in  the  shape  of  conic4il  warts  or  protuberances, 
distributed  in  a  double  alternating  row  along  each  side  of  the  body,  as 
well  as  along  the  dorsal  anibulacra;  their  arrangement  in  a  double  row 
is  more  distinct  in  the  dorsal  ambulacra  than  on  the  sides.  The  odd 
interambulacrum  and  those  of  sides  of  body  naked.  Ventral  pedicels 
crowded,  the  middle  row  twice  as  wide  as  the  lateral  ones  (Lamper.t^. 

«  Siboga  Holothurioidea,  p.  21 .  ''  S.  godeffroyi  var.  h  of  authors. 
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Color,  olive  brown  (olive  green,  according  to  Lampert).  A  single 
madreporic  canal  and  three  Polian  vesicles  present.  Deposits:  Numer- 
ous C-shaped  bodies;  tables  similar  to  the  small  tables  of  the  following 
species,  the  truncate  spire  ending  in  eight  to  twelve,  or  even  fourteen, 
teeth.  Disk  of  tables  small.  Few  incomplete  rosettes  are  present. 
The  pedicels  contain  spinous  rods,  very  similar  to  those  of  S.  impi- 
callii.  The  dorsal  appendages  are  also  strengthened  by  numerous 
curved,  simple  or  branched  rods.  Rosettes  are  not  recorded  in  typ- 
ical examples. 

The  following  is  the  distribution  of  this  species  as  given  W  Theel 
and  Lampert:  Zanzibar  (Selenka),  Querimba  and  Mozambique  (Sem- 
per), Indian  Ocean  (Ludwig),  Mauritius  (Ilaacke,  Ludwig),  Macassar 
(Ludwig),  Lugunor  and  Guahan  (Brandt),  Sandwich  Islands  (Selenka). 
Pulo  Tikul,  Nicobar  Islands,  Pelew  Islands,  Molucc*a  Islands,  Samoa 
and  Fiji  Islands  (Semper),  Friendlv  Islands  (Theel),  and  Darro? 
Islands  (Bell). 

STICHOPUS  TROPICALIS,  new  name. 

Plate  LXX,  figa.  1,  1*7-/. 

Stichojma  (jodeffroyi  var.  b  Semper,  Reisen  im  Archipel  Philipinnen,   Ft.  2,  J. 
Holothurien,  1868,  p.  246. 

Body  cylindrical,  elongate,  flattened  ventrally,  arched  dorsally, 
anteriorlv  untjipered;  slightly  tapered  but  truncate  pK)steriorlv. 
Mouth  anterior  })ut  ventral,  surrounded  by  a  fringed  papillose  collar; 
anus  posterior.  Mouth  large;  circle  of  tentacles,  20  in  number,  broad- 
Tentacles  rather  short;  peltate;  the  crown  convex.  Pedicels  numerous, 
disposed  in  three  longitudinal  bands  on  ventral  surface,  the  median 
band  twice  as  wide  as  the  laterals.  Papillae  scattered  over  dorsal  sur- 
face. There  are  four  rows  (irregular)  of  ver}'  prominent  protuber- 
ances, nearly  as  large  as  a  small  acorn  in  the  living  animal,  a  series 
along  either  side  adjacent  to  ventral  surface,  and  a  row  on  both  dorsal 
ambulacra.  Small  papilla?  scattered  over  the  interambulacra. 
Integument  thick,  very  minutely  roughened  by  spires  of  tables, 
especially  on  the  conical  protuberances,  where  the  large  tables  are 
abundant.  Deposits:  Remarkably  large  robust  tables  with  a  conical 
spire  ending  in  a  single  point,  and  much  smaller  tables  of  two  or  three 
sizes,  with  a  small  disk  and  a  truncate  spire  terminating  in  eight  to 
twelve  points;  besides  these,  C-shaped  bodies  and  small  dichotqmously 
branched  rods.  In  the  pedicels  and  papillae  robust  supporting  rods, 
dilated  and  perforated  at  the  middle.  Color  in  life,  tentacles,  pale 
greenish  gray  to  whitish;  bod\'  dark  olive  green  mottled  with  deep 
brownish  green;  in  alcohol,  dull  yellow  ocher.  L#ength  of  preserved 
specimen,  160  mm.;  breadth  at  anterior  end,  32  mm. 

Lorantfj.  -\lo\\o\\x\n  Reef,  outer  edge  (8  specimens);  Puako  Bay, 
Hawaii,  tide  pools  (1  specimen). 
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In  preserved  .specimens  the  tubercles,  which  are  so  characteristic 
and  prominc^nt  in  live  animals,  shrink  to  an  insignificant  size,  except 
on  the  anterior  end  of  the  body.  The  collar  near  the  edge  is  crowded 
with  ro!)ust  papilla^,  which  are  smaller  than  the  conical  protuberances 
above  noted.  The  papilhv  of  the  interambulacra  are  scattered  and 
average  about  5  to  8  mm.  apart.  The  four  series  of  prominent  pro- 
tuberances are  not  very  regular.  In  the  ventro-lateral  series  there  are 
twelve  to  fourteen,  and  on  the  two  dorsal  ambulacra  usually  two  or 
three  more.  In  the  latter  region  the  waits  arc  often  very  irregularly 
placed.  The  tip  terminates  in  a  papilla.  The  pedicels  are  robust  and 
have  a  terminal  plate.  The  interval  between  the  middle  and  lateral 
bands  is  equal  to  about  half  the  width  of  the  latter.  In  a  carefully 
killed  individual  it  is  possible  to  distinguish  a  narrow  area,  running 
along  the  center  of  the  ventral  surface,  free  from  pedicels,  which  thus 
divides  the  central  area  of  pedicels  into  two  parts.  This  line  is,  how- 
ever, not  nearl}"  so  conspicuous  as  the  other  two  free  areas.  Pedicels 
extend  up  to  the  edge  of  the  circumoral  collar. 

The  calcareous  ring  varies  somewhat  with  the  size  of  the  individual. 
The  radial  pieces  are  much  larger  than  the  interradial,  and  anteriorly 
the  border  has  four  blunt  points;  posteriorly  two.  In  older  individ- 
uals the  posterior  points  are  more  prolonged.  The  anterior  border  of 
each  interradial  piece  has  a  single  point;  the  posterior  border  is  deeply 
concave.  Although  Theel  found  two  Polian  vesicles  in  his  Hawaiian 
specimen,  there  is  but  one  in  three  examples  I  have  examined.  Madre- 
poric  canal  and  body  single,  lodged  in  dorsal  mesentery.  Gonad  forms 
two  tufts,  one  on  either  side  of  the  mesentery.  In  one  specimen, 
tJoUected  May  8,  the  gonad  is  very  large.  Respiratory  tree  very  large, 
branches  of  the  larger  tube  in  connection  with  the  vascular  network 
of  intestine. 

The  deposits  are  as  follows:  (1)  Large  tables,  with  a  broad  disk  and 
tapering  spire  ending  in  a  single  or,  rarely,  in  two  or  three  points,  and 
with  two  or  three  crosspieces.  The  spire  varies  considerably  in 
length,  but  commonly  lies  between  0.12  and  0.19  mm.  The  disk  is 
broad  and  is  usually  irregular  in  outline,  rather  longer  one  way  than 
the  other,  and  likewise  varies  much  in  size,  0.15  to  0.18  mm.  being  the 
average  width.  The  numerous  perforations  vary  from  0.003  to  0.015 
mm.  in  width.  These  large  tables  are  confined  to  the  basal  half  of  the 
papillae  of  the  dorsal  and  lateral  surfaces,  being  absent  from  the  ven- 
tral perisome.  The  points  of  the  spires  can  be  seen  with  a  hand  lens 
in  preserved  material,  especially  near  the  tips  of  the  conical  warts, 
where  this  sort  of  table  is  very  abundant.  (2)  The  small  tables  are 
abundant  in  both  dorsal  and  ventral  integument  and  measure  about 
0.04  to  0.05  mm.  in  height.  The  disk  is  small  and  subquadrate,  with 
usually  four  peripheral  holes  at  the  base  of  the  spire  supports.  The 
summit  of  the  spire  terminates  in  a  variable  number  of  teeth,  often  as 
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many  as  fourteen,  but  commonly  only  twelve.  (3)  Besides  the.se  there 
are  still  larger  tables  (Plate  LXX,  fig.  ly)  of  similar  general  appearance, 
but  with  the  spire  0.08  to  0.1  mm.  high  and  the  disk  about  0.08  mm.  in 
diameter  and  with  more  numerous  peripheral  perforations.  These  are 
found  at  the  bases  of  the  papillse,  in  a  narrow  zone,  between  the  ordi- 
nary small  tables  and  the  large  single-pointed  variet3%  It  is  here  that 
the  large  tables  with  two  or  three  points  or  with  the  sides  of  the 
spire  toothed  are  to  }>e  found,  forming  more  or  less  perfect  transi- 
tional stages.  In  the  ventral  perisome  there  are  comparatively  few 
tables  without  an}^  or  with  only  rudimentary,  spires.  (4)  Dichoto- 
mousl}"  bmnched  rods,  0.03  to  0.04  mm.  long,  forming  more  or  less 
incomplete  rosettes,  are  common  in  the  dorsal  perisome,  but  appear  to 
be  absent  from  the  ventral,  or  at  least  not  numerous.  (5)  C-shaped 
bodies  0.09  to  0.14  mm.  long  are  present  in  both  dorsal  and  ventral 
perisome.  (6)  Besides  these,  near  the  tip  of  papilla',  and  more  abun- 
dantly in  the  pedicels,  are  stout  supporting  rods,  more  or  less  dilated 
at  the  center,  and  perforated.  The  edges  of  the  rods  are  finely  spinous. 
These  supporting  rods  vary  in  length,  averaging  0.35  to  0.5  mm.  long 
in  the  ventral  perisome,  somewhat  shorter  in  the  dorsal,  where  thev 
often  lack  the  central  plate-like  expansion  and  have  instead  one  or 
more  branches  with  spinous  margins.  The  terminal  portion  of  each 
papilla  is  strengthened,  not  by  the  rods,  but  by  perforated  plati^ 
about  0.9  mm.  in  diameter,  the  margins  being  irregular,  often  fonned 
of  spinous  branches  of  incomplete  trabecula?.  The  perforations  are 
relatively  large.  Thus,  counting  from  the  base  of  each  papilla,  the 
following  deposits  are  found:  Ordinary  tables  and  rosettes,  larger 
tables,  transitional  tables,  conical-spired  large  tables,  supporting  rods, 
supporting  plates. 

This  species  lives  in  tide  pools,  and  is  found  on  the  reef,  between 
Honolulu  and  Waikiki,  near  the  outer  edge,  where  the  pools  are  large 
and  are  not  cut  off  from  the  ocean  for  any  length  of  time.  The  animal 
is  dark  greenish  and  rather  inconspicuous.  One  specimen  was  found 
to  contain  a  fair-sized  fish,  Ftei^a^fer  Jumiei,,  which  had  taken  refuge 
in  the  large  respiratory  tree,  and  had  its  snout  protruding  through 
the  anal  aperture. 

The  species  is  apparently  most  nearly  related  to  Stichopus  /wrrenx 
Selenka,  from  which  it  differs  in  having  ambulacral  appendages  on  the 
dorsal  interambulacra,  as  well  as  on  the  ambulacra.  From  Stlchopm 
godiffroyi  it  is  distinguished  bj^  the  C-shaped  bodies,  which  are  not 
found  in  that  species.  The  present  form  has  been  known  as  Stlchopm 
godiffroyi  variet\^  >>,  a  cumbersome  title,  which  does  not  indicate  its 
true  relationship.  If  the  form  is  not  a  true  species  it  would  probably 
be  united  with  A  horrens  rather  than  with  godeffroyi.  There  seems 
little  doubt,  however,  that  we  have  here  a  true  species.     S.  godeffroyu 
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lacking  the  C-shaped  bodies,  has  not  been  detected  in  the  Hawaiian 
group.  Th^el  records  the  present  species  from  the  Friendly,  Sanioan, 
Fiji,  and  Pelew  islands,  and  Lampert  adds  Cebu. 

Snbmmily  SVNAT^LAOTIIS'J^:  T.iiclwig:. 

Synallactmx  Ludwicj,  Mem.  Muh.  Zof>l,,  XVII,  No.  3,  1894,  pp.  8  and  26. 

Genus  MESOTHURIA   Ludwig. 

Mesites  Ludwig,  Zool.  Anz.,  1893,  p.  79.    Type,  M.  itiuitipes  Ludwig,  nomen  nudum. 
MeaothuTia  Ludwig,  Mera.  Mus.  Com  p.  Zool.,  XVII,  No.  3,  1894,  p.  31.     Type, 
M.  muhipes  Ludwig. 

Body  cylindrical  or  with  slightly  flattened  ventral  surface;  no  brim. 
Tentacles  12  to  20.  Pedicels  on  lateral  ventral  mdii  alwa3^s  well 
developed;  as  a  rule  small  on  mid- ventral  region  (rarely  absent); 
»mali,  scattered  and  papilliform  on  back.  Deposits:  Tables.  Body 
wall  thin  as  a  rule,  (ionad  in  a  single  tuft  on  left  of  dorsal  mesen- 
tery.    No  tenacle  ampulla?.     Longitudinal  muscles  undivided. 

MESOTHURIA  CARNOSA,  new  species. 
Plate  LXX,  figs.  4,  4a-/;  young,  Plate  LXXI,  figs.  4,  4a. 

Size  rather  large.  General  form  cylindrical,  oblong,  tapering 
abruptly  at  either  end.  Body  very  limp  and  soft,  but  integument 
firm;  dorsal  body  wall  apparently  thicker  than  ventral.  Mouth  ter- 
minal but  directed  ventralwards  in  life;  anus  terminal.  Tentacles  18 
to  20,  with  rather  small  peltate  crowns.  Ambulacral  appendages  in 
the  form  of  small  pedicels  scattered  rather  thickly  over  the  ventral 
surface,  those  of  either  ventrolateral  ambulacrum  somewhat  larger 
than  in  midventral  region,  where  they  are  very  small;  pedicels  of 
dorsal  surface  few,  widely  scattered  and  small  in  size.  Here  and  there 
are  low  thickenings  of  the  integument  suggesting  wart-like  swellings. 
Deposits:  Tables  of  rather  large  size,  very  crowded,  and  composed  of 
a  broad  disk,  irregular  in  outline  with  numerous  perforations,  and  a 
spire  composed  of  four  rods,  one  crossbeam  (besides  those  of  crown), 
and  a  crown  of  four  upright  often  divergent  teeth,  with  one  to  several 
smaller  denticles  on  sides.  In  pedicels  are  comparatively  very  small 
tables  with  three  or  four  uprights  and  reduced  disks.  Under  the 
tables,  and  apparently  in  the  subcutaneous  muscle  la3'er  also,  are 
smooth,  scattered,  simple,  very  delicate,  and  slender  spicule-like  rods. 
Apparently  no  supporting  rpds  in  pedicels.  In  onil  disk  and  tentacles 
nearly  straight  to  irregular  spiny  rods,  0.1  to  0.55  mm.  long.  (Plate 
LXX,  fig.  4y*.)  Color  in  life:  translucent  pinkish  white,  more  or  less 
stained  with  brownish,  often  dirty  whitish  or  shade  commonly  called 
flesh  color.  Ventral  surface  is  darker  on  account  of  leaden  purplish 
muscle  bands  of  mid-ventral  ambulacrum  showing  through  body  wall. 
Tentacles  translucent  grayish  white;  crown  mottled  yellowish  white 
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and  grayish  brown.     Length  of  largest  specimen,  nearl}'  full}'  extended 
(preserved  in  formalin),  about  250  mm. 

Localities.— Type  (Cat.  No.  21215,  U.S.N.M.)  from  Station  4130. 
vicinity  of  Kauai  Island,  283  to  309  fathoms,  fine  gTs>y  sand,  bottom 
temperature  46.  P;  13  specimens.  Taken  also  at  the  following  stationjs 
(in  all  50  specimens): 

LiM  of  stations. 


Sta- 
tion. 

89S8 
3997 
4021 
4041 
4131 
4132 
4134 
4136 
4139 


Ijocality.  j    Depth.  Nature  of  bottom. 


Vicinity  of  Kauai  Island  . . .'    469-195  {  Gray  foraminiferousi  sand,  pebbles. 

do I    41H-429     Fine  gray  sand,  brown  mud. 

.do I    2{:Hi-399     Coral  sand,  foraminifera. 


West  coast  Hawaii  Island  . .     382-263  ,  Gray  mud,  foraminifera. 


Vicinity  of  Kauai  Island  . . . '  309-251 

do 257-812 

do '  324-225 

do 294-352 

do 512-839 


Fine  gray  sand. 

Fine  gray  sand  and  mud. 

Fine  coral  volcanic  sand. 

Fitie  coral  sand. 

Fine  gray  sand,  rocks. 


As  noted  iu  the  diagnosis  above,  the  number  of  tentacles  varies  from 
18  to  20,  and  is  frequently  19.  Branches  of  crown  are  all  short,  the 
latter  being  subcircular  and  rather  flat  topped.  Width  of  circle 
of  tentacles  over  all  about  25  mm.  Ambulacral  appendages  very 
scarce  on  dorsal  surface  and"  scattered,  but  at  hinder  end  of  body 
they  become  more  numerous,  j^et  remain  inconspicuous.  Over  most 
of  dorsal  surface  it  is  difficult  to  distinguish  any  pedicels  at  all  without 
the  aid  of  a  glass;  but  some  specimens  appear  to  have  more  than 
others.  The  wart-like  thickenings  seem  to  represent  much  contracted 
papilbe  possibly  of  a  sensory  nature,  since  they  are  more  retracted 
than  the  pedicels.  On  median  ventral  region  the  pedicels  are  easy 
to  see,  but  are  very  small,  gradually  increasing  in  size  toward  the 
ventral-latei'al  radii.  In  formalin  specimens,  which  wonderfully  retain 
the  life  appearance,  the  mid-ventral  mdial  line  is  conspicuous  owing 
to  transparency  of  integument.  Perisome  is  minutely  roughened  by 
spires  of  tables. 

The  calcareous  ring  is  rather  soft,  and  in  alcoholic  specimens  is  often 
muc^h  shrunken,  giving  an  appearance  of  variability.  Radial  pieces 
much  larger  than  interradial,  with  an  abrupt  deep  notch  on  posterior 
border  on  either  side  of  which  is  a  little  horn,  forming  an  incipient  pos- 
terior prolongation.  This  is  apparently  obsolete  in  some  specimens. 
Anterior  border  has  a  central  narrow  notch  and  on  either  side  a  very 
shallow  undulation.  Interradial  pieces  with  a  prominent  tooth  anteri- 
orly but  not  noticeably  excavated  posteriorly.  One  large  Polian  vesicle. 
Madreporic  canal  runs  forward  and  upward  in  dorsal  mesentery,  the 
ovoid  madreporic  body  being  attached  to  body  wall  at  anterior  edge  of 
mesentery.  Ring  canal  and  i*adial  water  canals  between  the  former 
and  calcareous  ring  large.  No  tentacle  ampullae  extending  into  the 
body  cavit}^  onh'^  rudiments,  filling  the  anterior  excavations  in  calca- 
reous ring.     Thus  there  are  two  larger  ampuUee   (interradial)  alter- 
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nating  with  two  smaller  (radial),  as  Herouard^  has  figured  for  his  genus 
Allantis^  but  the  tentacles  do  not  differ  a  particle  in  size.  Gonad  forms 
a  good-sized  tuft  on  left  side  of  dorsal  mesentery.  Intestine  follows  a 
long  S-shaped  course.  Cloacal  cavit}'  large.  Respiratory  tree  large, 
not  in  connection  with  intestinal  vessel. 

Tables  are  very  crowded,  the  disks  overlapping  as  much  as  possible, 
thereby  bringing  the  spires  unusually  close  together.  In  the  general 
perisome  there  are  tables  with  smaller  and  larger  disks,  the  former 
about  0.08  to  0.1  mm.  in  diameter,  the  latter  0.13  to  0. 15  mm.  Smaller 
tables  have  a  large  central  subcircular  perforation  and  about  eight  to 
twelve  primary  peripheral  ones.  As  the  tables  increase  in  size  smaller 
perforations  are  interpolated  at  the  end.  Large  disks  have  two  to 
three  series  of  holes.  Margin  of  disks  irregular  and  often,  in  large 
ones,  produced  into  a  few  irregular  tooth-like  projections.  The  spire 
is  composed  of  four  (rarely  three)  rods ;  these,  extending  some  distance 
above  the  transverse  pieces  of  crown  and  often  flaring  somewhat,  form 
the  four  prominent  teeth  of  the  crown.  One  or  two  accessory  denticu- 
lations  frequently  occur  near  tip  of  primary  tooth,  and  one  tooth  may 
be  longer  than  the  other  three,  especially  in  largest  tables,  thereby 
causing  irregularity.  Occasionally  also  a  large  tooth  projects  from 
the  side  of  one  or  two  of  the  rods  near  the  crown  beams;  or  a  tooth 
may  project  from  one  or  more  of  these  transverse  beams,  but  this  is 
not  common.  The  hole  inclosed  by  the  crown  crossbeams  is  subcircu- 
lar as  seen  from  above.  Spires  of  average  tables  are  about  0.08  to 
0.087  mm.  in  height.  Pedicels  apparently  have  no  supporting  rods, 
but  their  tables  are  much  reduced  in  size,  having  a  small  annular  disk 
about  0.056  mm.  wide.  The  spire,  made  up  of  four  or  three  uprights 
and  one  crossbeam,  ends  in  four  teeth,  with  occasional W  an  accessory 
horizontal  tooth  or  two.  At  base  of  pedicels  the  tables  are  intermedi- 
ate between  this  very  reduced  variety  and  the  simpler  forms  of  gen- 
eral perisome.  As  a  rule  the  tables  are  variable  (in  same  individual), 
scarcely  two  being  alike,  except  in  general  features.  This  is  especially 
true  of  larger  disks,  both  the  general  contour  and  that  of  the  perfora- 
tions being  subject  to  great  variation.  The  figures  will  serve  to  show 
the  typical  forms.  Beneath  the  tables  occur  very  slender  spicules  of 
different  lengths.  They  resemble  sponge  spicules  ver}'^  closely  and 
are  pointed  at  both  ends  or  rounded.  In  length  they  range  from  0.08 
to  0.3  mm.,  or  even  more,  in  width  from  0.002  to  0.004  mm.  approxi- 
mately. These  spicules  are  scattered  and  appear  to  be  a  constant 
although  inconspicuous  part  of  the  calcareous  deposit.  Terminal 
plates  of  pedicels  resemble  those  of  Ilolothuria  rather  more  than  the 
form  figured  by  Ludwig  for  Mesothiuua  inuJtlpefi,  They  are  simple 
perforated  plates  with  irregular  outlines,  often  elliptical,  about  0.28 

«Holothuries  provenant  dea  Canipa^ne^  de  la  Prince:?8  Alicc^' Mes^ltats  Compag. 
Scientif.  Prince  Monaco,  fasc.  XXI,  1902,  pi.  i,  fig.  3  (AUanlis  inlesiiiialis). 
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by  0.17  mm.,  although  differing  widely  as  to  dimensions  according  to 
the  size  of  the  pedicel. 

From  Mesothuria  muLtipes  Ludwig,  M,  lactea  (Th^el),  M.  ihrnu- 
%mn  (Th^el),  M,  murrayi  (Th^el),  M,  parva  (Th4el),   M.  j/targiuai^i 
Sluiter,  M.  olctdknemus  Sluiter,  and  M.  holothiirioidea^hnXBT  the  present 
species  differs  especially  in  the  form  of  the  tables.     These  differencfti 
can  be  best  appreciated  In'  a  comparison  of  figures.     M.  margimta 
and  3r.  hohthnrloides  have  but  three  rods  to  the  spire  and  the  former 
has  the^pire  ending  in  a  long  thorny  point.     M.  oJctahiemii^  has  much 
less  robust  tables  than  vamma  with  slenderer  spire  ending  in  longer 
points.     The  disks  also  are  different.     Other  minor  differences  may 
be  found  in  the  distribution  of  pedicels  and  in  the  form  of  their  ter- 
minal plates,  although  the  latter  feature  may  not  be  of  any  impor- 
tance.    In  life  carnosa  is  very  soft  and  flesh}',  almost  jelly-like  except 
for  the  firm  perisome.     This  chamct^^r  is  admirably  retained  in  for- 
malin specimens,  but  in  alcohol,  after  the  water  is  extracted  from  the 
tissue,  the  latter  becomes  thin  and  leather3\     If  it  were  not  for  this 
fact  one  might  make  comparisons  in  the  character  of  the  body  wall  of 
the  different  species.     If  one  had  only  alcohol  specimens  of  (Vfrfwm  he 
would  draw  absolutely  incorrect  conclusions  as  to  the  appearance  of 
the  live  animal. 

From  J/,  ahhrerlata^  M,  incerta^  and  M.  nqtuimosa  Koehler  and 
Vane3%  cariima  differs  in  the  deposits  and  also  in  outward  form.  ^ 

So  far  as  the  deposits  are  concerned,  carnosa  appears  to  l>e  rather 
more  clovsel}'  related  to  M,  {ritesthmlh  (Ascan.)  as  described  and  figured 
by  Ostergren*,  than  to  any  other  known  member  of  the  genus.  As  a 
comparison  of  figures  will  show,  the  deposits  are  very  much  alike, 
although  the  three  and  five  rod  spires  appear  not  to  be  present  in  any 
specimens  of  canwsa  that  I  have  examined.  The  body  wall  of  car- 
?iosa  is  thick  and  fleshy  in  life;  that  of  ! ntestinalis  is  described  as  thin; 
whether  it  is  so  in  life  I  am  una])le  to  learn.  M.  i7itesthi(diH  and  M. 
rerri//la>re  hermaphrodite,  whereas  in  31.  carnosa  the  sexes  are  separate. 

There  are  two  small  specimens  from  Station  8839  (South  coast 
Molokai  Island,  259  to  266  fathoms,  light  brown  mud,  sand)  much 
dilapidated,  which  have  peculiar  deposits  (Plate  VI,  figs.  4, 4a).  These 
specimens,  much  contracted  and  compressed,  are  about  30  ram.  long, 
and  so  far  as  can  be  determined  resemble  M.  jxirva.  The  disk  of  the 
tables  is  subcircular  and  pierced  by  a  central  and  eight  peripheral  holes 
of  nearl}'  the  same  size.  The  spire  is  composed  of  four  rods  and  one 
crossbeam,  the  crown  ending  in  four  slightly  diverging  spinous  tips. 
Disks  are  usually  not  wider  than  0. 1  mm. ,  and  are  commonly  much  more 

« See  Kcehler  an<i  Vaney,  Deep-Sea  Holothurioidea  of  the  InreftHgaior^  1905,  pp. 
10-14;  pi.  I,  fi^.  6;  pi.  iv,  fig.  10;  pi.  ix,  figs.  4-11;  pi.  xii,  figs.  19,  20. 
'' "'^^t'^krift  fOr  Lilljeborg,  1896,  p.  347,  pi.  xviii,  figs.  1-26. 
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regular  than  the  figure.  The  specimens  may  be  the  3'oung  of  this 
species.  At  least  the  tables  approach  nearer  those  of  carnosa  than 
those  of  murrmji  or  pan\i. 

MESOTHURIA   MURRAYI    (Th^el). 

Plate  LXXI,  figs.  I,  \(t-h.  ' 

Holothuria  murrayi  TnEELy  CImllenger  Holothurioidea,  Pt.  C,  18.<,'7.  p.  185,  pi.  x, 
figs.  16-18. 

General  form  oblong,  subcylindrical,  tape?*ing  siightly  toward  ante- 
rior end;  rather  more  so  toward  posterior  extremity.  Mouth  and 
anus  terminal,  but  the  former  diiected  ventrally.  Tentacles  19  to  20, 
short,  and  with  rather  small  circular  peltate  crowns.  Ambulacral 
appendages  in  the  form  of  difieient-sized,  slender  pedicels  thickly 
scattered  all  over  the  body,  tho.se  along  either  ventrolateral  ambu- 
lacrum largest.  Body  wall  rather  thiry  in  fully  extended  alcoholic 
specimens,  very  minutely  roughened  by  spires  of  tables.  Deposits: 
Tables  with  a  large,  open,  subcircular,  scalloped  to  substellate  disk 
having  a  central  subcircular  hole  and  six  to  eight  much  larger  ovate 
peripheral  primary  ho.es,  and  frequently  in  addition  as  many,  or  fewer, 
much  smaller  secondary  perforation.^  at  the  tips  of  the  spokes  separat- 
ing the  primary  ho»>s;  spire  made  up  of  three  rods  and  one  cross- 
beam, flaring  at  summit,  and  each  rod  eiiding  in  two  or  three  short  mul- 
tifid  prongs.  No  supporting  rods  in  jjediceh,  but  very  much  reduced 
tables  with  a  simple  annular  almost  rudin.'intary  disk  and  an  irregular 
spire  of  three  rods  and  one  crossbeam  Color  in  alcohol,  dirty 
whitish,  brownish  to  purplish  brown.  Lei  gth  of  a  preserved  speci- 
men, somewhat  contracted,  96  mm. 

Localitits. — Thirty-five  specimens  were  taken  at  the  following 
stations: 

L'mi  ofi'tatimis. 


Sta- 
tion. 

Locality. 

Depth. 

1  FcUhonift. 

264-183 
283-281 

277-284 
308-30»l 
272-286 

Nature  of  bottom. 

Fine  white  sand. 

Coral  sand,  lava  specks.  shelLs. 

Gray  mud,  fine  sand. 

GlobiKcrina  ooze. 
Fine  gray  sand. 
Do. 

34720 

South  roMft  Oahn  Inlanf^. ...... 

3813 

do 

3866 
3883 

Kailolo  Channel,  between  Mo 

Maul. 
do 

)kai  and 

4<)88 

North  coast  Maui  iHland 

4096 

Northeast  approach,  Pailolo  Channel 

a  Cruise  of  1891,  3  .speclmni.s. 

Since  no  specimens  of  this  species  were  kept  in  formalin,  it  is  not 
easy  to  surmise  the  form  of  the  living  animal.  Breadth  of  circlet  of 
tentacles  about  10  to  12  mm.  A  characteristic  feature  of  this  species 
is  the  diversity  in  size  of  pedicels,  those  along  either  ventrolateral 
ambulacrum  being  much  larger  than  any  others  and  forming  a  well- 
defined  band.     The  smaller,  more  or  less  papilliform,  slender  pedicels 
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of  dorsal  surface  are  rather  numerous  and  are  of  several  sizes,  but  all 
smaller  than  the  ventrolaterals.  Pedicels  of  mid-ventral  region  small 
and  fnconspicuous,  and  frequently  more  or  less  completely  retracted 
into  body  wall. 

Radial  pieces  of  calcareous  ring  considerably  larger  than  interradial, 
posteriorly  rather  deeply  excavated,  the  anterior  border  with  thi-ee 
notches,  the  central  the  deepest  (lateral  ones  sometimes  very  small). 
Interi-adials  are  not  excavated  posteriorly,  and  have  a  prominent  tooth 
anteriorly.  Madreporic  canal  runs  forward  in  the  dorsal  mesentery 
and  gradually  upward,  the  madreporic  body  being  fastened  to  the 
body  wall  at  the  anterior  edge  of  the  mesentery.  Polian  vesicle  single. 
No  tentacle  ampulla)  extending  into  body  cavity,  the  rudiments  of 
these  merely  occupying  the  space  in  front  of  the  calcareous  ring. 
The  '^ampulla"  on  either  side  of  the  aiiterior  tooth  of  interradial 
piece  is  much  larger  than  those  of  radial  pieces,  as  in  preceding 
species,  in  consequence  of  difference  in  size  of  the  component  parts  of 
calcareous  ring;  but  there  is  no  corresponding  difference  in  size 
between  the  tentacles.  Gonad  forms  a  large  tuft  on  left  side  of 
mesentery.  Respiratory  tree  well  developed.  Intestine  follows  a 
simple  S-shaped  course.     Longitudinal  muscle  bands  rather  small. 

The  disks  of  the  larger  tables  of  general  perisome  have  a  w^idth  of 
0.135  to  0.18  mm.,  and  the  spires  a  height  of  0.10  to  0.16  mm.  In 
outline  the  disks  are  often  fairly  regularly  scalloped  (Plate  LXXI,  fig. 
lA),  especially  when  there  are  no  secondary  perforations.  The 
primary  peripheral  holes  are  always  larger  than  the  central  and  are 
commonly  ovate  in  outline,  or  subcircular.  The  secondary  perfora- 
tions are  formed  by  the  forking  of  the  spokes  separating  the  primaiT 
holes.  The  framework  of  disk  is  rather  delicate,  the  spokes  being 
heavier  than  rim.  The  spire  flares  more  or  less  toward  the  summit, 
and  the  three  rods  terminate  in  two  (sometimes  three)  irregular  den- 
ticulate prongs;  or  the  prongs  arc  occasionally  obsolete.  The  amount 
of  divergence  of  the  terminal  portion  of  rods  and  the  distance  between 
their  tips  and  the  point  where  the  three  meet  is  subject  to  some  small 
variation,  the  figures  showing  two  typical  examples.  (Plate  LXXL 
figs,  la-b.)  The  distance  between  the  disk  and  crossbeam  is  always 
less  than  the  distance  between  the  latter  and  the  point  of  divergence 
of  the  crown  prongs  (which  depart  from  one  point,  as  it  were,  since 
there  is  no  hole  between  them,  as  is  usually  seen  when  viewing  a  table 
from  above).  In  the  walls  of  the  pedicels  the  tables  are  small  and 
irregular,  as  well  as  variable,  many  of  them  being  reduced  to  lowest 
terms.  The  disk  is  a  simple  ring  (no  peripheral  perforations)  from 
which  arise  the  three  spire  supports,  which  commonly  terminate  in  a 
cluster  of  blunt  teeth  or  in  one  or  two  sharp  ones.  The  teeth  are 
scattered  along  the  side  of  terminal  })(>rtion  of  the  rod.  Terminal 
plates  of  pedicels  varv  in  size.     Thev  are  sim])le  circular  i>erforatt»d 
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plates,  the  perforations  of  center  being  largest  and  the  edge  more  or 
less  ragged  from  incomplete  perforations.  Sometimes  there  is  a 
large  central  hole.  In  the  smaller  plates  the  perforations  are  more 
irregular  as  to  size  and  shape,  the  trabeculae  often  being  uneven  in 
diameter.     Diameter  of  plates  range  from  0.13  to  0.28  mm. 

These  specimens,  if  not  ac^tually  M.  murrayi^  represent  an  exceed- 
ingh'  close  relative.  Some  slight  differences  are  discernible.  For 
instance,  the  tables  of  Hawaiian  specimens  usually  have  larger  disks, 
the  framework  of  which  is  more  delicate  than  in  Th^el's  types,  and 
the  form  of  the  crown  presents  a  few  minor  points  of  difference,  as 
can  be  appreciated  by  a  comparison  of  figures.  The  deposits,  how- 
ever, are  very  variable,  and  the  robustness  of  the  tables  seems  to  be  at 
least  partially  correlated  with  the  softness  of  the  mud  and  sand  upon 
which  the  creatures  dwell,  the  more  delicate  tables  being  found  in  speci- 
mens taken  from  ooze  or  soft  mud.  Disks  such  as  h  (Plate  LXXI, 
fig.  1)  will  be  found  in  some  parts  of  the  perisome  (usually  near  extremi- 
ties of  body)  while  1  and  la  will  be  present  in  other  parts.  But  some 
examples  present  a  great  predominance  of  the  "A"  type  (without 
secondary  perforations),  while  othera  will  have  the  "1 "  type  in  greatest 
abundance.  One  or  two  specimens  have  the  tables  decidedly  irregular, 
but  are  otherwise  normal.  Hawaiian  specimens  apparently  have  more 
dorsal  pedicels  than  Theel's  types,  but  this  is  a  hazardous  conclusion 
to  draw  from  the  description,  however  good  the  latter  may  be.  Despite 
these  small  difl^ei'ences,  which  may  be  of  specific  importance,  I  prefer 
to  range  the  specimens  under  murrayi  and  call  attention  to  discrepan- 
cies. When  U  critical  comparison  of  specimens  from  widely  separated 
localities  can  be  made,  it  ma}'  be  desirable  to  recognize  several  nearly 
related  species,  which  are  now  grouped  under  this  name.  Sluiter**  has 
recorded  the  species  from  400  and  522  meters  in  the  East  Indies,  while 
Theel's  types  came  from  1,375  fathoms,  globigerina  ooze,  near  Juan 
Fernandez.  He  also  mentions,  with  doubt,  a  specimen  from  off  the 
Straits  of  Gibraltar,  but  H^rouard*  records  the  species  from  near  the 
Azores,  thus  confirming  the  presence  of  the  form  in  the  Atlantic. 

As  to  the  relationship  of  this  with  the  following  species  a  rather 
knotty  problem  arises.  A  few  notes  will  be  found  under  MeHothuria 
par^va, 

«Die  Holothurien  der  Si boga- Expedition,  1901,  p.  24. 

*  Holothuries  provenant  des  Carnpagnes  de  la  Princess- A  lice,  R^sultats  Campag. 
Sci-  Prince  Monaco,  fasc.  XXI,  1902,  p.  23. 
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MESOTHURIA  PARVA  (Th^d). 

Plate  LXXI,  figs.  2,  2a-c. 

Mesothuria  murrayi  var.  parra  Theel,  Challenger  Holotharioidea,  Pt  2, 1886, 
p.  187,  pi.  IX,  fig.  2;  pi.  XVI,  figs.  4,  5. 

General  form  and  appearance  almost  exactly  like  that  of  preceding 
species.  Tentacles  18  to  20.  Pedicels  of  divers  sizes  scattered  all 
over  body,  those  of  ventrolateral  ambulacra  largest,  there  being  one 
or  two  irregular  series  especially  large.  Median  ventral  pedicels 
extremely  small  and  scattered,  often  very  few  in  number;  those  of 
dorsal  surface  smaller  than  ventrolateral  and  fairly  uniform  as  to  size, 
though  some  difference  is  discernible;  pedicels,  on  the  whole,  i-ather 
less  numerous  than  in  preceding  species.  Body  wall  rather  thin. 
Perisome  roughened  by  spires  of  tables.  Deposits:  Tables  composed 
of  a  large  disk  with  a  central  and  numerous  peripheral  perforations, 
and  a  spire  of  three  rods  with  spinous  apices;  one  cross  beam.  (For 
shape  of  deposits  see  Plate  LXXI,  fig.  2.)  No  supporting  rods  to  pedi- 
cels, whose  tables  are  much  reduced  in  size.  Color  in  alcohol  either 
yellowish  white  or  purplish  gray.     Length  about  95  mm.  or  less. 

Localities. — Forty  specimens  from  following  stations: 

List  of  stations. 


sta- 
tion. 

Locality. 

Depth.   '                    Nature  of  bottom. 

3895 

South  of  Molokal  Island 

252-429    Coral  rocks. 

3919 

South  coast  Oahu  Island 

257-220    Gray  sand. 

236-228  :  Coarse  brown  coral  sand,  shells,  rocks. 

202-220    Urav  sand,  foraminifera. 

3998 

Vicinity  of  Kauai  Island 

4081 

North  coast  Maui  Island 

411.') 

Northwest  coast  Oahu  Island 

195-241  1  Coral  sand,  foraminifenu 

4122 

Southwest  coast  Oahu  Island 

192-352  1  Coarse  coral  sand,  shells. 

L4ibel  lost  from  one  bottle  of  20  specimens. 

The  internal  organization  presents  no  marked  points  of  difference 
from  that  of  the  preceding  species.  The  calcareous  ring  is  of  the  same 
general  form;  tentacle  ampullae  same.  The  ring  canal  and  proximal 
portion  of  the  i*adial  canals  are  large.  Polian  vesicle  single.  Madre- 
poric  canal,  gonads,  and  respiratory  tree  practically  identical  with  those 
of  31.  iimrray!. 

The  tables  differ  from  those  of  the  preceding  species  in  being  much 
crowded.  They  overlap  markedly  as  in  M.  cartima^  whereas  in  M. 
murrayi  they  arc  not  nearly  so  closely  placed.  Besides  the  difference 
in  form,  which  is  more  readily  appreciated  by  a  comparison  of  figui'es, 
the  disk  in  J/,  murrayi  is  frequently  considerably  larger.  The  disk 
in  M,  parca  is  more  robust,  with  a  greater  number  of  perforations, 
and  the  spire  is  lower  and  stouter,  the  crown  being  more  compact  and 
variable.  Typical  parra  as  figured  by  Theel  has  no  central  perfo 
ration  in  the  crown,  as  is  frecjuently  the  case  with  Hawaiian  exam- 
ples. Diameter  of  disk  averages  about  0.12  mm.,  height  of  spire  about 
0.0S5  nmi. 


in  size  of  dorsal  peoicels.  ine  species  can  always  be  readily  separated, 
however,  on  the  character  of  the  tables.  It  will  be  noticed  thsLt parva 
lives  on  a  hard  bottom  and  laurrayi  on  a  soft.  Just  how  much  signi- 
ficance this  fact  has  in  accounting  for  differences  in  the  structure  of 
the  calcareous  deposits  it  is  impossible  to  say.  These  two  species  exem- 
plify very  well  one  of  the  difficulties  which  constantly  besets  a  system- 
atist.  Taking  the  specimens  as  a  whole,  two  views  are  possible  con- 
cerning them:  (1)  That  the  two  forms  represent  one  variable  species; 
(2)  that  the  two  forms  are  specifically  distinct.  In  the  present  case, 
(1)  have  we  one  variable  species  which  differs  widely  according  to  the 
nature  of  its  particular  environment,  whether  it  be  soft,  oozy  mud,  or 
hard  sand  and  shells;  or  (2)  have  we  two  closely  related  but  distinct 
species,  each  dwelling  on  a  different  sort  of  bottom?  I  have  followed 
the  latter  view,  since  there  appear  to  be  no  intermediate  forms,  and 
since  I  have  no  difficulty  in  separating  the  species,  upon  an  examina- 
tion of  deposits.  That  the  forms  are  very  close  is  manifest;  but  it  is  a 
well-known  fact,  not  generally  appreciated,  that  all  species  are  not 
necessarily  separated  from  their  nearest  congeners  by  the  same  degree 
of  difference.  In  the  present  case  the  question  also  arises  as  to  whether 
these  two  species  are  to  be  identified  with  already  known  but  distantly 
dwelling  forms,  or  are  to  be  regarded  as  new  but  closely  allied  kinds. 
Since  this  has  to  be  decided  by  literature  and  not  specimens  I  have 
chosen  the  more  conservative  course,  although  it  may  not  be  the 
correct  one. 

Mesothuria  parva  was  taken  by  the  Challenger  in  150  fathoms,  coral 
mud,  near  Admiralty  Island. 

Genus  BATHYPLOTES  Ostergren.  - 

Bathyplotes  Soterqren,  Zur  Kenntniss  der  Subfamilie  Synallactinse  unter  den 
Aepidochiroten,  Zoologiska  Studier,  Festaoh.,  Wilhelm  Lilljeborg,  1896, 
p.  351.     Type,  StichopuH  natans  Sars. 

Mouth  ventral  to  subventral,  anus  subdorsal  to  nearly  terminal. 
Ventral  surface  more  or  less  flattened,  with  the  rows  of  pedicels  on 
all  three  or  only  on  the  two  lateral  ambulacm.  Dorsal  surf  ace  arched 
with  a  double  row  of  papillae  along  each  radius,  and  often  besides  with 
small  papillae  scattered  sparingly  over  the  interradii.  Dorsal  papillae 
sometimes  very  irregular  in  distribution  and  a  ventral- lateral  series  in 
addition  to  pedicels  sometimes  present.  Tentacles  15  to  20.  Gonad 
in  two  tufts  (a  right  and  a  left).  Longitudinal  muscles  undivided. 
Calcareous  deposits:  Tables  with  usually  a  four  (three  to  eight)  armed 
disk,  bearing  a  spire  of  an  equal  number  of  rods;  C'Sbft-P®^  spicules 
usually  present 
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BATHYPLOTES  PATAGIATUS,  new  species. 
Plate  LXXII,  figs.  1,  la-ib. 

Body  rather  long  and  narrow,  truncately  rounded  at  either  end; 
ventral  surface  flattened;  dorsal  somewhat  arched  in  life.  Mouth 
terniinal  but  ventral;  anus  dorsal.  Tentacles  19  to  20,  rather  small; 
crown  subcircular,  peltate.  Median  ventral  ambulacrum  without 
pedicels.  A  single,  somewhat  irregular  series  of  numerous  small 
pedicels  along  each  ventrolateral  ambulacrum,  and  immediately  above 
these,  on  edge  of  body,  another .  series  of  numerous  small,  warty 
excrescences,  terminating  each  in  a  slender  papilla.  These  form  a 
narrow,  overhanging  brim  to  body,  especially  well  marked  at  aoterior 
end.  On  dorsal  surface  are  widely  scattered,  fair-sized  conical  pro- 
tuberances, terminating  in  a  long,  slender  papilla.  In  life  body  wall 
iis  rather  of  a  thick  *' jelly-fish"  consistency,  the  external  perisome 
being  easily  rubbed  off.  Deposits:  In  ventral  perisome  tables  with 
small  annular  disk,  sometimes  incomplete,  and  a  spire  composed  of 
four  upright  pieces,  three  to  five  crossbars  and  a  crown  ending  in  four 
simple  teeth;  in  the  dorsal  perisome  disk  is  transformed  into  a  four- 
armed  cross,  perforated  at  tips,  and  the  spire  is  frequently  spiny  along 
uprights.  At  base  of  papillae  disks  are  greatly  enlarged,  the  ends  of  the 
four-armed  crossbeam  being  much  dilated,  and  the  spires  are  also 
stouter  and  spiny  on  uprights.  In  papillas  the  spires  are  very  tall, 
with  as  many  as  nine  or  ten  crossbeams,  the  disk  becoming  reduced 
by  degrees  to  the  annular  form.  In  papillae  curved,  spiny  supporting 
rods  in  addition  to  tables;  in  pedicels  well-developed  terminal  plates 
and  small  tables,  similar  to  those  of  ventral  perisome,  in  addition  to  a 
very  few  supporting  rods  near  the  end  plate.  In  subcutaneous  muscle 
layer,  in  walls  of  gonad,  of  cloaca,  and  intestine  numerous  C-shaped 
bodies  are  present.  Color  in  life,  outside  jellylike  tissue  transparent 
grayish,  with  a  tinge  of  pink,  the  central  ''core"  of  animal  being 
bright  rose  pink,  with  a  yellowish  shade  in  places.  Length,  155  mm.; 
breadth,  14  to  20  mm. 

Localities.— Type  (Cat.  No.  21216,  U.S.N.M.)  from  Station  4041, 

west  coast  of  Hawaii  Island,  382  to  253  fathoms,  gray  mud,  foramin- 

ifera;  bottom  temperature  41.6°.     Cotype  (deposits),  3994,  vicinity  of 

Kauai  Island,  330  to  382  fathoms,  fine  gray  sand,  foraminifera.     Taken 

also  at  the  following  stations,  14  specimens,  most  of  them  in  very 

poor  condition: 

Lint  of  stations. 


Sta- 
tion. 1 


3824 
398M 
4021 
4134 
4140 


Locality. 


South  coast  of  Molokal  Island  . 

Vicinity  of  Kauai  Island 

do 

do 

....do 


Depth. 


FaUhOTM. 
222-498 
469-165 


824-225 
889-437 


Nature  of  bottom. 


Coral  rocks,  broken  shells. 

Gray  foraminiferous  sand,  pebblea. 

Coral  sand,  foraminifera. 

Fine  coral  sand  and  yolcanic  sand. 

Fine  gray  sand. 
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Owing  to  the  fact  that  the  animals  have  rid  themselves  of  most 
of  their  viscera  it  is  difficult  to  tell  exactl}'  what  the  life  habit  may- 
have  been.  The  body  is  much  depressed,  and  on  the  best  preserved 
specimen  the  narrow  jserrate  brim  is  easily  seen.  This  is  especially 
well  marked  in  the  vicinity  of  the  anterior  end,  and  causes  the  mouth 
to  be  ventral.  The  marginal  papillae  are  here  close  together  but  far- 
ther caudad  are  more  spaced.  They  arise  from  fairly  broad  conical 
bases  and  are  about  2  to  3  mm.  in  length.  Pedicels  are  about  same 
length  and  have  a  well-developed  terminal  disk.  Pedicels  and  lateral 
papillae  are  apparently  in  about  equal  numbers,  although  on  account 
of  injuries  to  the  margin  some  of  the  latter  have  been  rubbed  off. 
Dorsal  papillae  are  larger  than  the  laterals,  being  about  4  to  5  mm. 
long  in  a  contracted  state.  Although  found  in  the  neighborhood  of 
each  dorsal  ambulacrum  they  are  not  at  all  regularly  arranged,  some- 
times forming  transverse  rows  of  three  or  four,  or  occurring  isolated 
here  and  there  in  the  middorsal  region. 

Calcareous  ring  is  rather  small,  the  interradial  pieces  being  very 
much  reduced.  The  figure  (Plate  LXXII,  fig.  1; )  will  sufficiently  show 
the  form.  Madreporic  canal  single,  running  forward  in  dorsal  mesen- 
tery to  become  attached  by  the  madreporic  body  to  body  wall  at  ante- 
rior edge  of  mesentery.  King  canal  and  proximal  portion  of  radial 
canals  conspicuous.  No  tentacular  ampullae  hanging  free  in  body  cav- 
ity. Polian  vesicle  single,  large.  Gonad  divided  into  a  right  and  a 
left  tuft.  Tubules  twice  dichotomously  branched,  their  walls  contain- 
ing C-shaped  deposits.  Respiratory  trees  fairly  well  developed,  com- 
posed of  a  right  and  left  branch  springing  from  a  common  base  and 
over  half  as  long  as  animal.  Wall  of  cloaca  crowded  with  C-shaped 
de]X>sits,  which  are  present  also  in  the  wall  of  intestine,  but  in  not 
nearly  so  great  numbers.  Longitudinal  muscle  bands  single,  ribbon- 
shaped. 

In  the  type  specimen  the  calcareous  deposits  have  been  severely 
injured  by  acid.  The  figures  have  been  drawn  from  deposits  of  a 
SDoaller  specimen,  which  is  much  contracted  and  distorted.  Most  of 
the  perisome  had  been  scraped  off  of  specimens  from  this  station. 
The  tables  of  the  ventral  perisome  are  smaller  and  simpler  than  those 
of  papillae  and  their  intermediate  neighborhood.  These  tables  have 
usually  an  annular  disk  with  four  large  holes  formed  by  the  simple 
diagonal  bars,  but  occasionally  the  ring  is  incomplete,  or  one  or  more 
small  peripheral  holes  may  be  present,  as  indicated  in  the  figures. 
(Plate  LXXII,  figs.  1, 1  J. )  Disks  of  this  type  measure  0.046  to  0.08  mm. 
in  diameter,  and  the  spires  (fig.  1^)  are  commonly  0.067  to  0.09  mm. 
high,  with  three  to  five  crossbeams.  The  interval  between  the  first 
and  second  beams  is  always  greater  than  that  between  the  others. 
The  upright  pieces  are  nearly  parallel  and  terminate  in  four  simple 
teeth.     These  tables  are  commonest  in  the  ventral  and  lateral  peri- 
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some,  but  whether  they  are  confined  wholly  to  this  region  it  is  impos- 
sible to  say  on  account  of  the  condition  of  available  specimens.  Tables 
of  the  dorsal  perisome  are  of  the  type  shown  in  fig.  la,  Plate  LXXII. 
The  disk  is  a  four-armed  cross,  with  the  tips  of  the  arms  slightly 
expanded  and  one  to  five  times  perforated.  The  spire  rods  are  toothed 
on  the  upper  half,  the  spire  itself  being  about  0.12  to  0.15  mm.  high, 
with  five  crossbeams.  Barely  the  teeth  are  absent.  At  the  bases  of 
the  large  dorsal  papillae,  and  to  a  less  extent  of  the  laterals  also,  are 
'  relatively  very  large  tables  with  four-armed  disks  and  robust  spiny 
irregular  spires.  (Plate  LXXII,  fig.  Ic,  e^  g.)  The  disks  are  from  0.3 
to  0.47  mm.  in  diameter,  and  the  ends  of  the  arms  are  much  expanded 
and  perforated.  The  general  form  of  the  tables  is  sufficiently  indi- 
cated by  the  figures.  The  spire  of  this  table  is  0.2  mm.  high,  but 
there  is  considerable  range  on  both  sides  of  the  dimension.  The  tables 
in  the  papillaa  proper  are  more  of  the  tj^pe  of  those  of  ventral  peri- 
some, although  much  exaggerated  in  height  (fig.  If).  They  are  usually 
numerous  and  grade  into  the  type  of  a  and  e  at  base  of  papilla.  The 
spire  is  usually  about  0.17  to  0.2  mm.  high.  Scattered  among  these 
tables  are  relatively  few  supporting  rods  with  spiny  tips  (le,  Ik)  about 
0.6  mm.  long.  So  far  as  examined  the  pedicels  have  scattered  tables 
similar  to  fig.  \d^  but  with  only  one  or  two  crossbeams.  Frequently 
two  or  three  supporting  rods  are  present  near  terminal  plate,  though 
they  may  be  entirely  absent.  The  terminal  plate  is  large,  circular, 
and  perforated. 

This  species  is  characterized  by  the  distribution  of  the  ambulacral 
appendages,  by  the  presence  of  a  narrow  but  easily  detected  margin 
or  brim  to  body,  by  the  form  of  the  tables,  and  by  the  form  of  the  cal- 
careous ring.  It  differs  from  all  known  species  by  the  form  of  the 
calcareous  deposits.  Sluiter  (Siboga  Holothurioidea)  has  described 
B.  sulcatus^  B.  rvhicund/us^  B.  mxynochis^  and  B.  phlegmaticus  from 
the  East  Indian  region.  The  present  species  is  apparently  nearer 
phlegmatlcus  than  any  of  the  othei*s,  but  differs  in  all  the  categories  of 
chaiticters  mentioned  above,  besides  having  20  tentacles  while  phleg- 
inaticus  has  15.  Koehler  and  Vaney  have  described  from  the  Investi- 
gator collections,  B.  profundus^  B.  crenulatus^  B.  assimilis^  B.  varia- 
hllk^  and  B.  papillosus.  The  deposits  of  all  of  these  are  different 
from  those  of  patagiatus. 

Patagiatus  is  more  or  less  closely  related  to  B.  nutans  (Sars)  which 
it  resembles  in  the  marginal  papillae  and  brim,  but  differs  in  numerous 
details  of  deposits,  etc.  (for  figures  of  natans^  see  Ostergren).** 

■ — * ~ B 

«Zur  Kenntnies  der  Sub£amille  Synallactinae  anter  den  Aspidochiroten. 
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Genus  PSEUDOSTICHOPUS  Th^el. 

Psmdostickopus  Thbbl,  Challenger  Holothurioidea,  Pt.  2,  1886,  p.  169.    Type, 
Paeudosiichopus  mollis  Th^l. 

Tentacles  19  to  20;  no  tentacle  ampullae;  madreporic  canal  attached 
to  body  wall;  ventral  surface  flattened  (more  or  less);  ambulacral 
appendages  in  the  form  of  unusually  small,  inconspicuous  pedicels  and 
papillee  which  are  more  or  less  clearly  arranged  in  longitudinal  series; 
gonad  in  two  bundles  (a  right  and  a  left);  anus  in  a  perpendicular 
furrow,  without  teeth;  perisome  without  calcareous  deposits,  except 
in  some  species  about  anus;  pedicels  with  terminal  plates  and  deposits 
in  one  species;  deposits  sometimes  present  in  walls  of  genital  tubes 
and  respiratory  tree. 

PSEUDOSTICHOPUS  PROPINQUUS,  new  species. 

Plate  LXXI,  figs.  3,  3ar-6;  Plate  LXXII,  figs.  2,  2a;  Plate  LXXIII,  fig.  3;  Plate 
LXXIV,  fig.  1;  Plate  LXXVI,  figs.  3,3a-6. 

Contour  of  body  as  viewed  from  above  or  below  rather  broadly 
elliptical ;  ventral  surface  slightly  arched,  dorsal  surface  decidedly  so. 
Mouth  directed  ventrally,  but  terminal.  Anus  in  a  prominent  ver- 
tical furrow  at  extremity  of  body  ;  more  ventral  than  dorsal.  Anal 
furrow,  caused  by  the  body  growing  caudad  on  either  side  of  anus, 
forming  two  prominent  mammillated  processes.  Tentacles  18  (to  20  ?) 
with  small  circular  peltate  crowns;  entirely  retracted.  Ambulacral 
appendages  for  the  most  part  very  inconspicuous  and  small,  in  the 
form  of  minute  pedicels  (?)  and  papillae  scattered  along  ambulacra; 
those  of  either  ventro-lateral  ambulacrum  most  prominent  on  account 
of  a  single  irregular  row  of  small  mammiform  tubercles  extending 
from  caudal  process  forward,  and  connecting  with  series  of  opposite 
side  in  front  of  mouth.  In  addition,  minute,  thread-like  papillee  are 
scattered  on  either  side  of  these  tubercles  which  are  capped  by  very 
slender  pedicels  or  papillae;  and  a  very  few  are  to  be  found  in  mid- 
ventral  region;  papillae  of  dorsal  ambulacm  very  slender,  long,  and 
threadlike;  apparently  not  regularly  arranged.  Perisome  devoid  of 
any  calcareous  deposits;  no  supporting  rods  or  terminal  plates  in  am- 
bulacral appendages.  Walls  of  gonad  and  respiratory  trees  contain 
branched  rods.  Body  wall  translucent,  rather  thin  except  along  either 
edge,  which  is  thickened  by  a  subcutaneous  jelly-like  substance,  form- 
ing a  sort  of  rim  to  the  body.  More  or  less  mud,  sponge  spicules,  and 
f oraminif era  cling  to  integument,  especially  on  ventral  surface.  Color 
in  alcohol,  translucent  whitish.  Length  of  largest  specimen,  about 
50  mm. ;  width,  about  25  mm. 

Locality, — Station  3866,  northeast  approach  to  Pailolo  Channel, 
between  Maui  and  Molokai  islands,  283  to  284  fathoms,  gray  mud,  fine 
sand ;  bottom  temperature  43.8*^ ;  2  specimens. 
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Type,— Cat.  No.  21217,  U.S.N.M. 

On  account  of  the  tentacles  being  entirely^  retracted,  as  well  as  small, 
it  is  difficult  to  compute  the  number  exactly ;  18  were  found,  but  it  is 
entirely  probable  the  number  is  as  high  as  20.  Crowns  of  tentacles 
are  of  the  usual  aspidochirot  form.  The  mouth  is  decidedly  ventral 
when  tentacles  are  retracted.  It  is  encircled  in  front  (but  not  caudadj 
by  the  continuous  series  of  small  tubercular  papilliform  process^ 
which  mark  the  ventro-lateral  ambulacra.  £}ach  of  these  processes 
is  surmounted  by  one  or  sometimes  two  slender  papi-llfe.  When  re- 
tracted partially  they  resemble  pedicels.  There  appear  to  be  numer- 
ous pedicels  also,  however,  as  determined  by  microscopic  examina- 
tion. The  absence  of  any  terminal  plate  in  the  ambulacral  appendages 
as  well  as  their  small  size  renders  any  distinction  rather  risky.  In 
the  smaller  specimen  I  was  able  to  make  out  a  number  of  very  small 
papilliform  pedicels  along  mid-ventral  region,  where  the  longitudinal 
muscle  shows  through  body  wall  in  larger  example,  but  in  the  latter 
only  a  very  few  exceedingly  minute  pedicels  are  discoverable.  Scat- 
tered along  either  side  of  the  more  prominent  ventro-lateral  pedicels 
and  impillse  are  numerous  smaller  very  inconspicuous  ones,  to  be  seen 
readil}^  only  with  a  bright  light  and  a  strong  glass.  No  regular 
arrangement  can  be  made  out.  Along  the  two  dorsal  ambulacra  are 
scattered  a  few  long,  very  slender  papillse,  which  appear  to  form  a 
double  row  in  the  anterior  portion,  at  least.  Some  of  these  papillse 
are  very  thread-like.  On  account  of  the  difficulty  in  seeing  them  it  is 
impossible  to  give  a  thoroughly  accurate  account  of  their  arrange- 
ment. A  few  in  anterior  portion  of  body,  just  behind  the  supraorai 
collar,  are  larger  than  the  rest. 

The  calcareous  ring  is  a  trifle  variable  and  irregular.  The  dorsal 
radial  pieces  seem  a  trifle  heavier  than  ventral  and  differ  slightlj'  in 
shape.  The  component  pieces  are  delicate  and  readily  injured.  The 
form  is  seen  better  by  figures  (Plate  LXXII,  figs.  2,  2a)  than  descrip- 
tion, both  dorsal  and  ventral  being  shown.  Some  radial  pieces  have  a 
slightly  more  deeply  excavated  posterior  margin,  but,  as  a  rule,  it  is 
shallow  (fig.  2a).  Polian  vesicle  single.  Madreporic  canal  minute, 
running  forward  in  dorsal  mesentery  l>elow  genital  duct;  no  madreporite 
was  discovered.  Ring  canal  large;  proximal  portion  of  radial  canals 
large.  No  tentacle  ampullse,  except  mere  rudiments.  Gonad  consists 
of  about  ten  unbranched  slender  tubes  on  either  side  of  dorsal  mesen- 
tery, which  is  more  or  less  perforated  in  this  region.  Eggs  are  fairly 
well  developed,  so  this  specimen  is  probably  mature.  Respiratorr 
trees,  two,  springing  from  a  common  base.  Longitudinal  muscles 
form  a  single  cylindrical  band  along  each  radius.  Intestine  large, 
gorged  with  mud  and  sand. 

The  only  calcareous  deposits  are  those  contained  in  walls  of  gonad 
and   respiratory  tree.     They  are   irregular  branched   rods,  smooth 
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except  for  an  occasional  spine.  No  two  are  exactly  alike.  Those  of 
gonad  are  apparently  larger  than  those  of  respiratory  tree.  The 
former  measure  from  about  0.09  mm.  up  to  0.22  mm.,  while  the  latter 
seldom  exceed  0.12  mm.  in  length.  Rarely  a  small  rod  is  unbranched. 
The  figures  will  give  a  good  idea  of  typical  shapes. 

This  species  is  probably  closely  related  to  Pseudoatichopus  moUis 
Tb^el.  It  differs,  apparently,  in  having  a  row  of  small  but  fairly 
conspicuous  wart-like  processes  forming  an  inconspicuous  fringe, 
as  shown  in  the  figure.  The  calcareous  ring  is  of  a  slightly  different 
form,  and  the  calcareous  deposits  of  genital  and  respiratory  tubes  are 
more  branched  and  smaller.  The  dimensions  may  vary  with  age,  how- 
ever. The  dimensions  given  by  Ludwig^  are  about  twice  as  great  as 
those  attained  by  deposits  in  this  species.  The  internal  organs  are 
much  as  described  by  Th^el  and  Ludwig  for  mollis.  This  species  dif- 
fers, by  the  presence  of  the  deposits,  from  Pseudostichopvs  irachvs 
Sluiter  and  Paeudoatichopvs  jmstvlosua  Sluiter  from  the  East  Indian 
region.  P^eudoatichopus  occulatus  von  Marenzeller  from  the  region 
of  the  Azores  resembles  this  form  in  its  deposits,  but  differs  in  the  outer 
character  of  form,  distribution  of  ambulacral  appendages,  etc.,  as  well 
as  in  the  presence  of  end  plates  in  pedicels  and  deposits  around  the 
anas. 

Genus  P^ELOPATIDES  Th^el. 

Pael4)paHdes  Theel,  Challenger  Holothurioidea,  Pt.  2,  1886,  p.  154.     Type.  P. 
confundena  Th6el. 

Tentacles  12  to  20,  peltate,  or  subdigitate  on  the  margin  of  crown; 
no  tentacle  ampuUsB;  body  more  or  less  depressed  often  with  a  con- 
spicuous overhanging  border  bearing  a  single  series  of  numerous  pa- 
pillae; this  border  or  brim  obsolescent  in  some  species  except  at  fore 
and  hind  ends  of  body;  pedicels  form  a  double  row  on  hinder  third  or 
two-thirds  of  mid-ventral  radius,  and  in  some  species  also  a  single 
row  along  either  ventro-lateral  radius,  in  addition  to  papillae;  single 
series  of  papillae  on  dorsal  ambulacra;  gonad  in  two  tufts,  a  right  and 
a  left;  mouth  ventral;  anus  dorsal  or  subdorsal.  Deposits,  when 
present,  simple,  triradiate  or  four-armed  rods,  either  smooth  or  spiny, 
with  slightly  branched  tips;  deposits  often  entirely  wanting.  A  rete 
mii-abile  sometimes  present. 

PALOPATIDES  RBTIPBR,  new  species. 

Tentacles,  19  to  20,  rather  large;  crown  subcircular,  fleshy,  four  or 
five  times  divided,  peltate.  General  form  short  and  stout;  length  two 
and  one-half  to  four  times  width.  Ventral  surface  more  or  less  flattened, 
the  dorsal  markedly  convex.  Mouth  ventral,  anus  dorsal.  Mid-ventral 
radius  with  a  double  row  of  good-sized,  spaced  pedicels  (about  28) 

oMem.  Mufl.  Comp.  Zool.,  XVII,  No.  3,  1894,  p.  12. 
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which  extend  about  two-thirds  length  of  animal,  from  posterior  end. 
Along  each  ventrolateral  radius  is  a  series  of  about  ten  rather  large 
pedicels  which  extend  from  posterior  end  to  about  middle  of  body. 
Above  these  on  edge  of  body  is  a  single  continuous  series  of  papillae, 
which  form  a  conspicuous  brim  only  at  anterior  and  posterior  extremi- 
ties, above  mouth  and  below  anus,  respectively.  Along  each  dorsal 
ambulacrum  is  a  fairly  regular  series  of  widely  spaced,  slender  papillse 
usually  difficult  to  discern.  Body  wall  thick  and  jelly-like  in  life. 
External  periaome  very  thin  and  easily  rubbed  off.  No  calcareous 
deposits  of  any  description.  An  extensive  rete  mirabile  present. 
Color  in  life,  the  mass  of  soft  jelly-like  tissue  a  milky  pinkish,  becom- 
ing a  pale  pinkish  lilac  about  mouth  and  tentacles;  viscera  show  a  yel- 
lowish tinge  through  the  translucent  body  wall;  purple  about  tentacles, 
sometimes  deeper  in  shade;  perisome  minutely  dotted  with  dark 
purplish,  the  dots  being  numerous,  but  very  inconspicuous  unless 
examined  with  a  glass.     Length,  135  mm. ;  breadth,  35  ram. 

Localities,— Ty^  (Cat.  No.  21218,  U.S.N.M),  Station  4151,  vicinity 
of  Bird  Island,  800  to  313  fathoms,  fine  coral  sand  foraminifera,  stones; 
bottom  temperature,  38.8°.  Cotype,  Station  4110  Kaiwi  Channel, 
between  Molokai  and  Oahu  islands,  449  to  460  fathoms,  gray  sand. 
Taken  at  following  stations,  in  all  23  specimens,  the  majority  very 

imperfect: 

Ligt  of  stations. 


sta- 
tion. 

Locality.                                Depth. 

Nature  of  bottom. 

3887 

North  coast  Molokai  Island 

552-«09 

Globigerina  mud. 

3979 

Vicinity  Bird  Island 

222-887 
427-676 
660-409 
399-S74 
444-478 
689-«70 
670-697 
487-6S2 
672-587 

3995 

Vlcinitv  Kauailsland 

Fine  grray  sand,  roeks. 

4019 

do  * 

Gray  sand,  foraminlfera,  rocks. 
Coral  sand,  foramlnifera,  rocks. 

4022 

do 

4028 

do 

Gray  sand  globigerina. 

4038 

West  Coast  Hawaii  Island 

Gray  mud,  foraminlfera. 

4039 

do 

4141 

Vlcinitv  Kauai  Island 

Volcanic  sand,  foramlnifera. 

4176 

Vicinity  Nilhau  Island 

Gray  sand,  mud,  foraminlfera. 

4187 

Vicinity  Kauai  Island 

508-708 

Gray  sand,  foramlnifera. 

Most  of  the  specimens  are  badly  dilapidated  on  account  of  the 
extreme  delicacy  or  softness  of  the  outer  portion  of  the  body  wall. 
Rough  usage  in  the  dredge  has  removed  a  large  part  of  the  perisome 
and  many  of  the  pedicels,  papillse,  and  even  tentacles  from  the  majority 
of  specimens.  The  diagnosis  and  description  are  gathered  from  three 
specimens,  reasonably  well  preserved.  The  absence  of  deposits  makes 
the  identification  of  this  species  a  difficult  matter,  but  I  believe  I  am 
justified  in  considering  it  a  ne^jir  form,  in  view  of  the  differences  which 
apf>ear  to  exist  between  it  and  its  apparent  nearest  relative.  The  form 
of  the  body  varies  with  the  state  of  contraction,  but  seems  to  be  thick- 
est in  the  middle,  the  anterior  and  posterior  ends  being  bluntly  rounded, 
the  former  with  a  well  defined  rim  of  papillae.  Although  the  mouth 
is  ventral,  it  is  at  the  end  of  the  body  and  is  surrounded  by  a  fairly 
broad  peristome.     The  tentacles  are  about  5  to  8  mm.  long,  unless 


NO.  is».  HA  WAIIAN  HOLOTHUmANS—FISHER.  695 

contracted,  and  are  surrounded  by  a  narrow  rim  or  collar  independent 
of  the  papillae  and  very  inconspicuous.  The  crowns  of  the  tentacles 
remind  one  of  miniature  cauliflowers.  Pedicels  of  mid-ventral  radius 
are  usually  retracted  flush  with  level  of  perisome  so  that  it  is  diflicult 
to  get  an  idea  of  their  size.  They  are  not  exactly  paired,  but  seem  to 
alternate  in  the  two  rows.  Between  the  anterior  end  of  these  series  and 
the  mouth  I  was  able  to  discern,  in  one  specimen,  three  or  four  widely 
separated,  much  smaller  pedicels  which  seemed  to  continue  the  two 
series.  .  The  larger  pedicels  are  about  8  mm.  apart  and  the  two  series 
about  6  mm.  Pedicels  of  lateral  radii  are  wholly  ventral  in  position 
and  appear  to  increase  in  size  as  they  proceed  forward.  In  the  only 
specimen  in  which  they  are  at  all  expanded  they  appear  to  spring  from 
a  rather  fleshy  base,  are  about  6  mm.  long,  and  appear  larger  than 
mid-ventral  pedicels.  As  noted  in  the  diagnosis  this  series  does  not 
extend  farther  forward  than  middle  of  body.  Separated  from  the 
pedicels  by  about  6  or  7  mm.  is  the  continuous  series  of  numerous 
papillae  which  form  a  border  completely  around  body,  but  well  marked 
only  in  the  anterior  and  posterior  portions.  This  border  is  very  deli- 
cate and  has  been  scraped  off^f  the  majority  of  specimens  along  sides 
of  body.  The  only  ambulacral  appendages,  therefore,  on  the  lateral 
radii  in  anterior  half  of  body  are  the  papillae.  These  are  more  numer- 
ous in  the  posterior  half  than  the  adjacent  pedicels,  are  slender,  and 
not  particularly  conspicuous.  In  vicinity  of  mouth  the  papillae  are 
about  10  to  12  mm.  long,  purple  in  color,  and  two  or  three  appear 
often  to  spring  from  a  common  base,  although  this  appearance  may  be 
due  to  injury.  Papillae  along  sides  of  body  are  very  numerous,  but 
on  account  of  frequent  imperfections  it  is  impossible  to  ascertain  exact 
numbers.  It  must  be  remembered  that  these  papillae  do  not  form 
along  the  edge  of  the  body  such  a  conspicuous  rim  as  is  present  in 
J^.  confundens.  In  fact,  a  brim  is  apparent  only  at  the  two  extremi- 
ties. Neither  can  the  mouth  with  tentacles  be  retracted  as  is  appar- 
ently the  case  with  confundens.  The  longest  dorsal  papilla  near  ante- 
rior end  of  body  is  18  mm.  and  very  slender.  The  papillae  appear  to 
decrease  in  size  as  they  proceed  caudad. 

No  calcareous  ring.  Madreporic  canal  single,  in  dorsal  mesentery. 
No  free  tentacle  ampullae.  Polian  vesicles  two,  of  about  equal  length, 
40  mm.  long;  in  one  specimen  of  somewhat  unequal  length.  Tissue 
between  ring  canal  and  base  of  tentacles  dotted  with  purple.  Gonad 
in  two  tufts,  the  tubules  once  dichotomously  branched.  Intestine 
with  a  large,  lobed,  fleshy  diverticuluii>  about  26  mm.  behind  ring 
canal.  Respiratory  tree  very  large,  the  right  branch  when  perfect 
reaching  as  far  forward  as  ring  canal.  The  tube  is  large  and  the  side 
branches,  which  are  scattered  along  its  whole  length,  have  also  rather 
wide  tubes,  ending  in  more  finely  bmnched  dendritic  vesicles.  The 
left  tree  is  not  quite  half  so  long  as  the  right,  but  is  much  more  intri- 
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cately  and  fully  branched,  having  a  very  bushy  appearance.  It  is  in 
relation  with  an  extensive  and  conspicuous  rete  mirabile  of  the  intes- 
tine. This  rete  mirabile,  which  is  as  well  developed  as  in  some 
species  of  Holoth/wria^  begins  about  30  mm.  behind  the  diverticulum 
of  intestine  and  extends  over  100  mm.,  occupying  nearly  all  of  the 
first  large,  backwardly  directed  U-shaped  ti*act  of  the  intestine.  The 
vessels  of  the  plexus  are  wonderfully  numerous,  being  larger  in 
the  anterior  portion  of  the  rete  mirabile  than  in  the  posterior  (with 
reference  to  intestine,  since  the  morphological  posterior  end  of  plexus 
is  a  little  anterior  to  the  front  end,  on  account  of  U^^haped  twist 
of  alimentary  canal).  I^ongitudinal  muscle  bands  divided,  the  mid- 
ventral  strand  the  narrowest,  the  two  dorsal  remarkably  wide, 
about  twice  as  wide  as  the  mid-ventral.  The  ventrolatei-als  are  inter- 
mediate in  size.  Cloacal  dilation  is  large,  extending  about  40  mm. 
forward  from  anus. 

This  species  differs  from  true  Psdlopatides  in  two  very  important 
particulars,  namely,  in  the  possession  of  ventrolateral  {Pedicels  in  the 
hinder  half  of  body  (these  being  absent  in  typical  Pddopatides)  and  in 
having  a  well-developed  rete  mirabile.  One  of  the  characters  given 
for  the  subfamily  Synallactinae  is  the  absence  of  a  rete  mirabile. 
There  can  be  no  doubt,  however,  that  the  present  form  is  a  Psdo- 
patides  or  nearly  related  genus,  because  the  outward  habit,  lack  of 
free  tentacle  ampuUsB,  two  unequal  Polian  vesicles,  large  intestinal 
ccecum,  and  absence  of  calcareous  deposits  all  point  to  it.  I  am  not 
so  sure  that  the  type  of  the  genus  is  without  a  rete  mirabile,  for  Th^l 
says*  in  the  description  of  confundens:  "The  left  [respiratory]  tree 
is  shorter  but  more  branched,  its  ramifications  being  in  communication 
with  the  plexus  of  pseudhaemal  vessels.  The  right  tree  attains  almost 
the  length  of  the  body  itself."  So  far  as  the  trees  are  concerned 
this  agrees  exactly  with  retifer,  Ludwig  makes  no  comment  on  this 
in  his  diagnosis  of  the  Synallactinse.  His  specimens  of  confundens 
seem  to  have  lost  the  left  tree  and  most  of  intestine,  so  that  naturally 
the  rete  mirabile  would  be  missing.  Sluiter,  who  lists  P.  confiindeM 
in  his  Siboga  Holothurioidea,  does  not  mention  the  rete  mirabile  or 
make  any  reference  to  the  apparently  unnoticed  remark  of  Th^el 
above  quoted.  Inasmuch  as  Sluiter's  specimens  lacked  the  intestinal 
diverticulum  I  think  there  are  grave  doubts  as  to  their  being  true 
cmifundens.  Th^el's  type  came  from  off  the  coast  of  Chile,  in  the 
latitude  of  Valparaiso,  while  Sluiters  specimens  were  taken  in  the 
distant  East  Indian  region  (between  116*^  and  132^  E.,  and  0°-8^  S.). 
Betifei*  appears  to  be  distantly  related  to  P.  pui^pureo-punctatuB 
Sluiter.  It  differs  from  this  form  in  having  a  single  continuous 
series  of  papillae  all  along  the  ventrolateral  radii,  in  addition  to  about 
ten  large  pedicels,  which  form  a  separate  series  parallel  with  the  above 

a  Challenger  Holothurioidea,  Pt  2,  p.  156. 
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in  the  hinder  half  of  body.  In  Sluiter's  species  there  is  a  single  row 
of  about  thirty  large  pedicels  all  along  these  radii,  and  in  addition 
numerous  scattered  slender  and  smaller  papillae  and  pedicels  which  do 
not  appear  to  form  a  single  series  as  in  retifer.  The  lateral  pedicels 
of  purpureo-punciatiis  are  apparently  larger  than  in  retife7\  and  there 
is  no  fringe  of  papillae  under  the  anus  as  in  retifer;  neither  is  the  body 
wall  so  thick  and  jelly-like.  Koehler  and  Vane}^  have  created  a  genus 
Bathysona^  to  which  this  species  is  possibly  referable.  Bathyzona 
has  the  general  form  of  Pddopatides^  but  the  pedicels  instead  of  being 
limited  to  the' medium  radius  of  the  ventral  surface,  form  4  distinct 
rows,  two  median  .and  two  lateral,  the  latter  near  the  border.  Type 
is  B.  incerta  Koehler  and  Vaney,  which  has  9  tentacles  and  triradiate 
calcareous  bodies  not  unlike  those  of  Padopatides,  The  internal 
organization  is  unknown.  Pddopatides  purpureo-punctatits  is  by  no 
means  typical,  but  does  not  seem  to  be  referable  to  Bathyzona,  Until 
the  anatomy  of  this  genus  is  better  known  1  prefer  to  rank  retifer  in 
Pddopatides.  The  distribution  of  pedicels  in  connection  with  the 
absence  of  deposits  will  serve  easily  to  distinguish  it  from  any  species 
referred  to  Paelopatides. 

Family  ELPIDIIDJ^  Th^el. 

ElpidiidxlKtRLy  Challenger  Holothurioidea,  Pt.  1,  1882,  p.  10. — Ludwig,  Mem. 
Mufl.  (Domp.  Zool.,  XVII,  No.  3,  1894,  p.  39(=Elaj(ipodu  Th^el). 

Subflimily  r>K:iM.A.TII<3-.ac:  (Tli^el)  Luclwig. 

DeimaUdte  Thebl,  Challenger  Holothurioidea,  Pt.  1,  1882,  p.  60. 
DeimaHnte  Ludwig,  Mem.  Mus.  Comp.  Zool.,  XVII,  No.  3,  1894,  p.  63. 

Genus  SCOTODEIMA  Ludwig. 

Sootodeima  Ludwig,  Mem.  Mus.  Comp.  Zool.,  XVII,  No.  3,  1894,  pp.  74,  75. 
Type,  S.  setigerum  Ludwig. 

Twenty  moderately  large  tentacles;  along  each  ventrolateral  radius 
a  double  row  of  large  pedicels,  and  above  them  a  series  of  long  slender 
nonretractile  papillsB  (flank-papillse);  a  double  row  of  similar  papillsB 
on  each  dorsal  radius;  median  ventral  radius  with  a  few  scattered 
smaller  pedicels;  mouth  and  anus  ventral.  Deposits:  Stout  simple  rods 
and  four-armed  rods,  more  or  less  modified;  all  deposits  of  relatively 
large  size.     The  genus  stands  between  OrphnnrgvH  and  Oneirophanta, 

SCOTODEIMA  VITREUM,  new  species. 

Plate  LXXIV,  figs.  2,  2a;  Plate  LXXV,  figs.  1,  la-e,  2,  2a-c,  3,  4;  Plate  LXXVI, 

figs.  1,  la-c,  2. 

General  contour  of  body  elliptical  with  nearly  equally  rounded  ante- 
rior and  posterior  extremities.  Ventral  surface  flattened;  dorsal  sur- 
face well  arched;  ventro-lateral  margin  as  well  rounded  as  permitted 
by  relatively  immense  papilhe.     Mouth  and  anus  ventral,  the  former 
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encircled  by  17  short  tentacles  with  circular  small  flat  crowns;  the 
latter  by  a  number  of  small  pedicels.  Ventrolateral  ambulacra  with 
2  series  of  large  robust  pedicels,  those  of  outer  series  two  to  three 
times  as  large  as  those  of  inner,  which  are  rather  irregularly  arranged 
along  a  zigzag  line;  inner  series  with  about  17  also,  not  counting  the 
small  pedicels  surrounding  anus.  Median  ventral  ambulacrum  with  a 
small  pedicel  at  interior  third  of  body,  one  at  posterior  third,  another 
a  little  nearer  than  midway  between  the  last  and  anus,  and  three  or 
four  much  smaller  ones  in  front  of  the  anus,  three  of  which  seem  to 
form  part  of  the  group  of  anal  pedicels.  Above  outer  row  of  pedicels 
is  a  series,  more  or  less  irregular,  of  long  flank  papillae  (nonretractile), 
their  walls  strengthened  by  long  slender  spicules.  The  longer  papills 
are  18  to  22  mm.  in  length  and  about  1.5  to  2  nmi.  thick  at  base.  The 
larger  alternate  sometimes  with  shorter  slender  ones;  in  all  there  are  23 
to  one  side  and  28  or  29  to  the  other.  With  two  or  three  exceptions  all 
papillae  shown  in  fig.  2,  Plate  LXXIV,  belong  to  flank  series.  Dorsal 
papillee  in  an  irregular  double  row  along  each  ambulacrum;  of  about 
same  length  as  laterals,  but  slenderer;  17  or  18  to  outer  row,  about  30  to 
inner.  Deposits:  In  papillae,  long  slender  rods  with  expanded  spatu- 
late  tips;  in  pedicels  slightly  curved  rods  with  short  branches  near  tip; 
in  ventral  perisome,  robust  smooth  rods  forked  ateither  end  and  notched, 
or  twice  to  three  times  dichotomously  branched,  the  tip  with  a  few  circu- 
lar perforations;  in  dorsal  perisome,  smooth  rods  similar  to  those  of 
papillae,  but  averaging  shorter  and  with  tips  frequently  slightly  forked, 
together  with  large  dichotomously  branched  rods  similar  to  but  larger 
than  those  of  the  ventral  perisome,  and  occasional  rods  branched  only 
at  one  end;  small  spiny  and  branched  rods  in  wall  of  gonad.  Calca- 
reous ring  consisting  of  both  radial  and  interradial  pieces.  Color  trans- 
lucent whitish,  the  pedicels  tipped  with  orange;  papillae  with  a  glassy 
appearance.     Length,  45  mm. ;  breadth,  about  16  mm. 

Zom/iVy.— Station  3979,  vicinity  of  Bird  Island,  222  to  387  fathoms, 
fine  white  sand,  foraminifera,  ixx5ks,  bottom  temperature  54°;  one 
specimen. 

Type— Csii.  No.  21219,U.S.N.M. 

The  lateral  or  outermost  series  of  pedicels  is  obviously  irregular, 
but  in  the  posterior  region  is  considerably  foreshortened.  The  inner 
:  eries  is  not  quite  so  regular,  as  may  be  seen  from  the  figure.  Outer 
pedicels  average  about  5  mm.  in  length,  the  inner  2  to  3  mm.;  both 
are  rigid,  owing  to  rods  in  the  walls.  Pedicels  of  median  ambulacrum 
considerably  slenderer.  Three  pedicels  very  obviously  belong  to  the 
series,  since  they  are  arranged  along  the  line  of  the  median  ventral 
muscle  band  which  shows  through  the  body  wall.  Of  the  pedicels 
surrounding  the  anus  some  belong  to  the  median  and  some  to  the 
lateral  ambulacra.  They  are  much  shorter  than  any  others.  Walls 
of  tentacles  are  strengthened  by  rods.     Crowns  do  not  appear  to  be 
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obviously  subdivided  into  lobes.  The  body  when  viewed  from  below 
presents  a  lateral  bristling  fringe  of  the  long,  stiff,  and  remarkable 
papillae,  whose  walls  are  exceedingly  brittle  from  crowded,  long,  glassy 
spicules  easily  seen  with  the  naked  eye,  as  in  fact  are  the  rods  of  the 
larger  pedicels.  These  papillae  when  perfect  are  longest  at  about  the 
middle  of  the  body  and  decrease  in  length,  forward  and  backward. 
They  taper  gradually  but  not  evenly  from  a  stout  base  to  a  rather 
finely-pointed  extremity.  The  distal  portion  of  the  perfect  papillae 
has  an  inconspicuous  lateral  flange  of  tissue  free  from  spicules,  the 
latter  being  crowded  into  a  very  slender  core  at  one  side.  In  the 
posterior  half  of  body  a  very  few  of  the  papillae  are  a  little  slenderer 
than  alternate  ones,  but  there  is  no  regularity  in  this.  Near  anterior 
extremity  of  body  three  or  four  smaller  papillae  (a,  J,  c,  fig.  2,  Plate 
LXXIV)  form  a  rudimentary  second  row  of  lateral  papillae.  They  stand 
just  above  the  larger  laterals  and  appear  distinct  from  dorsals.  At 
posterior  extremity,  as  well  as  at  anterior,  the  papillae  are  i-ather 
crowded  and  many  of  the  dorsal  are  matted  down,  forming  an  almost 
inextricable  mass.  Only  the  true  lateral  or  fiank  papillae  are  shown  in 
the  figure.  Of  these  there  appear  to  be  more  on  the  left  side  (right 
of  figure),  as  indicated  in  diagnosis.  The  integument  of  ventral  sur- 
face is  rather  thin,  but  rigid  on  account  of  the  numerous  rods  which 
can  just  be  discerned  with  the  naked  eye.  With  a  moderately  strong 
glass  they  can  be  clearly  seen.  A  dorsal  view  of  the  animal  presents 
a  matted  mass  of  long,  slender,  brittle  papillae.  The  bases  of  lateral 
papillae  extend  well  onto  dorsal  surface  by  reason  of  the  fact  that 
the  dorsoventral  diameter  of  base  is  much  greater  than  the  hori- 
zontal, being  about  4  mm.  The  dorsum  slopes  off  gradually  onto 
the  upper  surface  of  the  papillae.  Along  either  dorsal  ambulacrum 
are  about  two  irregular  series  of  long  papillae  similar  in  charac- 
ter to  the  laterals.  The  outer  of  the  two  series  contains  about 
seventeen  or  eighteen  slender  papillae,  about  one-third  or  one- half 
the  diameter  of  the  larger  laterals  and  20  mm.  in  length.  The 
spicules  appear  to  be  congregated  along  one  side  of  each  papillae, 
the  rest  of  wall  being  transparent.  Papillae  of  inner  series  are  much 
more  numerous  (about  thirty),  are  very  irregularly  arranged,  and 
are  considerably  slenderer  than  the  outer  series,  but  appear  to  be 
of  the  same  length.  Owing  to  the  fact  that  these  papillae  are  matted 
together  very  intricately  it  is  difficult  to  make  out  with  absolute 
accuracy  their  arrangement.  Some  papillae  of  outer  series  have  three 
of  inner  series  opposite  them,  others  only  one  or  two.  The  essential 
feature  is  that  the  inner  row  of  each  ambulacrum  contains  more  than 
twice  as  many  papillae  as  the  outer  and  is  very  irregular  in  arrange- 
ment. The  greater  part  of  the  dorsal  surface  is  occupied  by  the  flar- 
ing bases  of  the  papillae.  The  integument  is  somewhat  translucent, 
the  spicules  being  visible  to  the  naked  eye.  Dgtzec  j 
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Calcareous  ring  very  flexible  and  delicate,  the  radial  and  interradial 
pieces  being  joined  apparently  in  one  continuous  piece;  at  all  events, 
the  line  of  demarkation  is  invisible.  Form  of  ring  is  shown  by  figure. 
(Plate  LXXI V,  fig.  2a. )  Anterior  edge  of  pieces  is  so  thin  that  it  appears 
scarcely  more  than  a  translucent  deposit  of  lime  in  the  membrane;  but 
the  core  of  both  radial  and  interradial  pieces  is  thicker  and  is  indicated 
by  the  lightly  shaded  portions  of  figure.  Madreporic  canal  is  of  con- 
siderable thickness,  running  forward  in  dorsal  mesentary  and  entering 
the  body  wall  on  level  with  calcareous  ring.  One  rather  large  Polian 
vesicle.  Ring  canal  and  adjacent  portions  of  radial  canals  conspicuous. 
Gonad  forms  two  tufts  on  either  side  of  dorsal  mesentery,  just  behind 
ring  canal,  the  genital  duct  running  forward  beneath  madreporic  canaL 
Walls  of  gonad  contain  comparatively  few  irregular  thorny  or  slightly 
branched  rods.     Longitudinal  muscle  bands  thin  and  weak. 

Ventral  perisome  contains  smooth  robust  rods  dichotomously 
branched  at  extremities  and  with  one  to  several  perforations  at  the 
tips.  The  majority  have  the  simpler  form  shown  in  figures,  but  many 
are  thrice  branched.  The  simpler  forms  usually  have  no  terminal 
perforations.  These  rods  vary  from  0.4  to  0.57  mm.  in  length.  Com- 
paratively few  are  slightly  longer.  The  figures  were  drawn  from 
deposits  along  midventral  line.  Dorsal  perisome  is  rendered  rigid  by 
long,  stout,  smooth,  simple  rods  with  the  tips  expanded  and  perforated; 
or  the  tips  may  be  divided  and  each  division  slightly  expanded  and 
perforated.  Fewer  rods  are  branched  at  one  end  only,  the  branches 
being  fairly  long.  Besides  these  there  are  comparatively  few  rods  of 
robust  form  once  or  twice  dichotomously  branched,  similar  to  but  very 
much  larger  than  some  of  the  ventral  deposits.  These  are  usually 
symmetrical  at  either  end  and  the  tips  are  expanded  and  several  times 
perforated.  The  simple  rods  are  much  the  more  numerous  and  meas- 
ure about  0.95  to  1.3  mm.  in  length;  some  are  as  short  as  0.8  mm. 
Rods  branched  at  one  end  only  are  about  1.6  mm.  long;  those  branched 
dichotomously  vary  from  0.9  to  1.3  mm.  Rods  in  lateral  and  dorsal 
papillae  are  of  the  same  form  but  differ  in  size,  those  of  the  former 
being  slenderer.  The  rods  are  simple,  expanded  at  the  tip  into  a 
spoon -shaped  blade,  many  times  perforated.  Rods  at  base  of  lateral 
papillae  are  remarkable  as  to  size,  many  measuring  3.5  mm.  in  length. 
(Plate  LXX  V,  fig.  Id,)  At  about  middle  they  measure  1. 6  mm.  and  gitui- 
ually  diminish  in  length  and  caliber  toward  extremity,  where  they  are 
about  0. 65  to  0. 95  mm.  long,  and  very  slender  (fig.  Ic).  In  dorsal  papillae  a 
few  of  the  basal  rods  attain  a  length  of  3.2  mm.  They  are  practically 
identical  with  those  of  lateral  papillae.  Rods  in  pedicels  are  curved 
and  branched  slightly  at  tips,  occasionally  with  a  perforation  or  two. 
The  longest  measure  about  1  mm.,  the  shortest  about  0.2  mm.  Rods 
in  walls  df  gonad  are  irregular,  about  0.2  to  0.4  mm.  in  length,  with 
scattered  prominent  thorns  and  occasionally  one  or  two  short  branches. 
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With  the  exception  of  one  of  the  rods  of  wall  of  gonad  all  the  accom- 
panying figures  represent  the  deposits  enlarged  sixty-five  times.- 
This  affords  an  easy  method  of  comparison  for  deposits  from  different 
parts  of  the  body.  Thus  it  is  seen  at  a  glance  that  the  rods  of  the 
dorsal  perisome  are  very  much  larger  than  those  of  the  ventral,  etc. 
This  remarkable  species  differs  from  Scotodeima  aetigerum  Ludwig 
in  the  greater  development  of  the  papillae,  in  the  diversity  in  the 
number  of  dorsal  papillae  of  inner  and  outer  series,  in  the  form  and 
greater  size  of  the  deposits,  particularly  those  of  the  ventral  and  dorsal 
perisome,  in  the  number  of  tentacles,  and  in  the  form  of  the  calcareous 
ring,  the  latter  being  composed  of  radial  and  interradial  pieces;  The 
radial  piece  is  pierced  by  a  hole.  If  the  figures  of  deposits  of  vitreum 
are  compared  with  those  of  setigerum^  (the  magnification  being  taken 
into  account),  the  difference  in  size  is  at  once  apparent,  especially  in  the 
rods  of  dorsal  perisome  and  of  papillae.  The  rods  of  the  pedicels  also 
present  important  points  of  difference,  best  appreciated  by  a  compari- 
son of  figures.  Possibly  the  difference  in  the  calcareous  ring  is  most 
important,  the  interradial  pieces  being  absent  in  setigerum,  S.  vitreum 
diflfers  from  S.  protectum  Sluiter*  in  the  outer  form,  number  of  ten- 
tacles, form  of  calcareous  ring,  and  in  the  shape  of  the  deposits.  It 
must  be  remembered  that  the  commonest  form  of  rod  in  the  dorsal 
perisome  of  S.  vitreum  is  the  simple  unbranched  one.  In  both  the 
other  species  the  four-armed  kind  appear  to  be  the  only  ones,  and  are 
considerably  smaller  than  in  vitreum.  On  the  whole  vitreum  appears 
more  nearly  related  to  protectum^  which  was  taken  by  the  Siboga 
expedition  in  latitude  0^  34'  6"  north,  longitude  119^  8'  6"  east,  1,301 
meters.  S.  setigerum  was  dredged  by  the  fisheries  steamer  Alhatross  at 
Station  3362,  east  of  Cocos  Island,  1,176  fathoms. 

Genus  ORPHNURGUS  Th^el. 

Orphnurgus  Th^el,  Preliminary  Report  on  the  Holothuridse  of  H.  M.  S.  Chal- 
lenger, (Efv.  Ak.  Forh.,  Bihang  V,  No.  19, 1879,  p.  8;  Challenger  Holothurio- 
idea,  Pt.  1,  1882,  p.  82.    Type,  0.  asper  Th^eL 

Tentacles  15  to  20,  rather  large,  nonretractile.  Lateral  ambulacra  of 
ventral  surface  with  yery  large  pedicels  disposed  in  a  single  row  all 
along  each  side  of  that  surface,  and  with  another  series  of  slender, 
flexible  processes  placed  above  pedicels  all  along  each  side  of  body. 
Odd  ambulacrum  naked.  Dorsal  surface  with  a  more  or  less  crowded 
series  of  numerous  long  papillae  disposed  in  one  or  two  rows  along  each 
dorsal  ambulacrum.  Integument  with  deposits  in  the  form  of  smooth 
ar  spiny  rods  sometimes  dichotomously  branched,  or  rods  tmnsformed 
into  solid  large  ellipsoids. 

fl  Ludwig,  Mem.  Mue.  CJomp.  Zool.,  XVII,  No.  3,  Oct.  1894,  p.  72,  pi.  vii,  figs.  7-13; 

pi.  Vni,  fig.  1-4.  .    .^         _         ^  n       .       .  n  DigitizedbyGOOQle 

fr  Siboga  Holothurioidea,  1901,  pi.  ii,  fig.  7;  pi.  ix,  fig.  4.  o 
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ORPHNURGUS  INSIGNIS,  new  species. 
Plate  LXXIII,  fig.  1;  Plate  LXXVII,  figs.  1,  la-e,  2,  2a-<r,  3,  3a-^ 

In  general  form  resembling  Orphnurgus  osperTh^el,  but  with  dorsal 
papillaB  arranged  in  a  single  series  along  each  ambulacrum.  Body 
subcylindrical,  slightly  broader  anteriorlj^  than  posteriorly;  ventral 
surface  flattened,  dorsal  well  rounded.  Mouth  terminal,  but  turned 
ventralward,  large;  anus  terminal,  large,  somewhat  dorsal.  Tentacles, 
17  to  20,  rather  long,  nonretractile,  with  peltoid,  divided  crowns; 
ventral  tentacles  apparently  shorter  than  laterals.  Along  margin  of 
ventral  surface  17  to  22,  very  large,  slightly  tapering,  cylindrical 
pedicels  with  rounded  tips,  decreasing  in  length  at  posterior  extremity. 
Just  above  these  a  row  of  12  to  18  long,  rather  slender,  tapering 
papillae.  Along  each  dorsal  ambulacrum  a  single  series  of  12  to  36  long 
papillaB,  usually  unequal  in  size  and  somewhat  smaller  than  the  laterals; 
the  longest,  longer  than  width  of  body  (in  some  specimens  papillae  are 
comparatively  short).  Integument  rather  thin  in  fully  expanded 
specimens,  that  of  ventral  surface  roughened  b}^  the  deposits,  partic- 
ularly near  posterior  extremity.  Deposits:  In  dorsal  perisome  nearly 
straight  smooth  rods  of  widely  varying  thickness  expanded  slightly 
at  tips,  bearing  several  short  branches  once  or  twice  dichotomously 
divided,  the  larger  rods  usually  having  a  single  perforation  at  either 
end  (Plate  XII,  fig.  1,  la,  S,  c);  also  four-armed  rods  dichotomously 
divided  at  tips,  and  rods  intermediate  between  this  and  first  variety 
(Plate  XII,  fig.  It?,  e);  in  ventral  perisome  very  much  thicker  and 
heavier  rods,  dumb-bell  shaped  with  longer  and  shorter  spines  which 
are  bifid  to  multifid  at  tips,  scattered  over  the  subspherical  terminal 
portions;  also  very  many  smaller  rods  with  a  few  or  no  spines  at  blunt 
tips.  (Plate  XII,  fig.  2,  2«,  e.)  On  posterior  third  of  body  these 
dumb-bell  shaped  deposits  are  gradually  transformed  into  irregular 
ellipsoids  spiny  along  one  side  and  much  larger  and  heavier  than  other 
deposits.  Ellipsoids  are  of  various  sizes  and  are  very  crowded. 
(Plate  XII,  fig.  3,  3a,  3^*.)  In  pedicels,  stout,  simple,  or  triradiate 
rods  more  or  less  spiny  at  tips  (35,  b\  rf,  e);  in  papillae  simple  slender 
rods  once  or  twice  divided  at  tips  (1  <?).  Color  in  life,  yellowish  sal- 
mon-color, pinker  on  body  and  yellower  on  pedicels  and  papillae. 
Toward  tips  of  pedicels  are  small  spots  of  yellowish  brown.  Tentacles 
yellow  at  tips.  Length  of  largest  specimen,  about  160  mm.  in  con- 
tracted state. 

Localities.— Tji^  (Cat.  No.  21220,  U.S.N.M.)  from  Station  4134, 
vicinity  of  Kauai  Island,  324  to  225  fathoms,  fine  coral  sand,  volcanic 
sand;  bottom  temperature,  43.3^;  5  specimens.  Taken  also  at  follow- 
ing stations,  in  all  118  specimens: 
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LiM  of  stations. 


Sta- 
tion. 

Locality. 

Depth. 

Nature  of  bottom. 

3836 

South  coast  Molokai  Island 

238-256 

Brownish  gray  mud,  sand. 
Light  brown  mud,  sand. 
Globigerina  ooze. 

Fine  white  sand,  foraminifera  rocks 

3839 

do 

259-266 
277-284 

222-887 
469-165 
830-882 
418-429 
862-818 
286-399 
27^-368 

382-253 
28^258 
253-267 
267-288 
288-308 
272-286 
852-867 
889-487 
351 

3883 
8979 

Pailolo   Channel    between    Maul  and 

Molokai  iHlands. 
Vicinity  of  Bird  Island 

3988 

Vicinity  of  Kauai  Island 

Gray  foraminlferous  sand,  pebbles. 
Fine  gray  sand,  foraminifera. 
Fine  gray  sand,  brown  mud. 
Gray  sand,  rocks. 
Coral  sand,  foraminifera. 

3994 

do 

3997 

do 

4015 

do 

4021 

do 

4025 

do \ 

Fine  gray  sand,  broken  shells,  forami- 
nifera. 
Gray  mud,  foraminifera. 
Gray  sand. 
Fine  gray  sand. 
Sand  shells. 

¥m 

West  coast  of  Hawaii  Island 

4083 

North  cofist  Maui  Island 

4084 

do 

4085 

do 

4086 

do  

Do. 

4096 
4123 

Northeast  approach  to  Pailolo  Channel.. 
Southwest  coast  of  Oahu  Island 

Fine  gray  sand. 

Fine  gray  sand  and  mud. 

Fine  gray  sand. 

Fine  white  sand. 

4140 

Vicinity  of  Kauai  Island 

3475 

South  coast  of  Oahu  Island 

The  general  form  of  body  varies,  of  course,  with  degree  of  contrac- 
tion. In  well  expanded  specimens  dorsal  surface  is  rather  high  and 
the  lateral  interarabulacra  are  rather  rounded.  In  a  natural  state  the 
specimen  shown  in  fig.  1,  Plate  LXXIII  would  be  considerably  longer. 

The  large  pedicels  appear  to  be  pretty  constantly  17  to  a  side  for 
medium-sized  individuals  and  19  to  22  for  the  larger  ones.  In  pre- 
served specimens  they  are  unequal  in  length,  the  longest  being  33  mm. 
in  type.  Those  near  anterior  extremity  are  longer  than  the  more 
posteriorly  situated  ones.  Lateral  papillae  in  type  are  longer  than 
pedicels,  17  and  18  in  number,  to  two  sides  respectively  (pedicels  20). 
In  many  small  specimens  they  are  quite  short  and  rather  distantly 
spaced,  the  difference  being  not  altogether  due  to  contraction. 
Smaller  specimens  with  17  pedicels  have  11  to  17  lateral  papillae. 
Number  and  size  of  dorsal  papillee  is  also  variable,  ranging  from  12  (to 
one  ambulacrum)  in  a  90  mm.  individual  to  36  in  a  120  mm.  specimen. 
In  most  of  the  small  and  medium  sized  individuals  they  are  very  much 
less  numerous  and  conspicuou.s  than  in  the  figured  (type)  specimen. 
Some  of  this  difference  is  due  to  contraction.  In  the  type  the  papillae 
are  fully  expanded  and  the  anterior  and  posteriormost  are  longest  of 
any.  In  all  but  two  of  the  specimens  the  papillee  appear  to  be 
arranged  in  a  fairly  regular  linear  series  along  each  of  the  two  dorsal 
radii.  The  exceptions  are  two  small  specimens  noted  in  a  separate 
paragraph  below.  Normal  number  of  tentacles  appears  to  be  20, 
although  they  may  be  as  few  as  17.  The  walls  are  strengthened  by 
spiny  tipped  rods.  (Plate  LXXVII,  figs.  IJ,  2c,  3J',  3rf.)  Crown  is 
oblique,  subpeltate,  with  about  ten  branched  divisions  ending  in  small 
subglobular  papillae.     The    two   distalmost  branches  are  much  the 
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largest,  the  others  being  graduated  toward  proximal  edge  of  crown. 
Th^ePs  figure^  shows  a  contracted  imperfect  specimen. 

Polian  vesicle  single,  about  15  to  26  mm.  long  in  medium  sized 
specimens,  slender.  Madreporic  canal  rather  conspicuous,  lodged  in 
dorsal  mesentery,  and  running  forward  to  enter  body  wall  imme- 
diately between  the  two  anteriormost,  long  dorsal  papillse.  There 
appears  to  be  no  enlarged  madreporic  body  such  as  Th^el  describes 
for  asper.  Ring  canal  and  proximal  portions  of  ladial  canals  promi- 
nent. Calcareous  ring  rudimentary,  consisting  of  slight  deposits  of 
lime  in  the  tissue.  Gonad  composed  of  two  small  tufts  on  either  side 
of  dorsal  mesentery  immediately  behind  ring  canal.  Tubules  short, 
simple,  clavate.  Genital  duct  runs  forward  just  above  madreporic 
canal,  opening  to  the  exterior  by  either  one  or  two  small  papillie 
usually  situated  just  posterior  to  the  two  large  dorsal  tentacles. 
Longitudinal  muscle  bands  dovble^  rather  slender.  Ampullse  of 
pedicels  and  papillae  have  the  caecal  appendage  in  body  cavity  short, 
usually  unbranched,  except  in  largest  individuals. 

One  of  the  commonest  forms  of  spicules  of  dorsal  perisome  is  that 
shown  by  fig.  1,  Plate  LXXVII,  which  ranges  from  0.66  to  0.8  mm.  in 
length.  The  number  of  branches  varies,  some  having  fewer,  others 
more  than  shown  in  figure.  Size  of  perforations  also  is  variable. 
Rods  of  other  shapes  (a,  ft,  S)  are  essentially  like  the  first,  only  slen- 
derer. Average  lengths  for  a,  J,  and  c  are  0. 6,  0. 5,  and  0. 4  mm. ,  respec- 
tively. They  vary  considerably  in  length.  The  four-armed  rods, 
recalling  those  of  Scotodeima  setigerum^  are  numerous,  and  range  from 
0.35  to  0.6  mm.  in  length.  More  or  less  perfect  triradiate  forms  with 
equal  arms  are  common,  as  well  as  forms  intermediate  with  straight 
rods  (e)  about  0.6  mm.  long.  In  the  region  of  the  lateral  tentacles 
forms  intermediate  between  figs.  1  and  2,  la  and  2a,  Ic  and  24,  r,  «, 
may  be  found,  or  either  the  one  or  the  other,  this  being  the  region 
of  transition  between  the  dorsal  and  ventral  surfaces.  The  ventral 
perisome  is  characterized  by  much  heavier  and  more  crowded  depos- 
its, especially  toward  the  posterior  end,  where  the  relatively  very 
large  ellipsoids  and  dumb-bell  rods  are  massed  together  as  thick  as 
possible,  forming  sometimes  more  than  a  single  layer.  Characteristic 
forms  of  rods  are  shown  by  figs.  2  to  2^,  these  gradually  passing  into 
such  predominating  forms  as  3,  3a,  3c,  in  posterior  third  of  ventral 
surface.  Sometimes  the  latter  forms  predominate  over  the  whole 
ventral  surface,  the  slenderer  rods  taking  second  place.  These  ellip- 
soids are  highly  characteristic  of  this  species,  and  commonly  attain  a 
size  of  0.9  by  0.6  mm.,  varying  down  to  0.3  mm.  in  length.  The 
largest  are  irregularly  spiny  along  one  side  and  the  surface  is  irregular. 
The  proportion  of  ellipsoids  varies  in  different  individuals;  usually 
various  sizes  of  3a,  2J,  and  2d  and  intermediate  forms  predominate, 
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with  intermediate  stages  between  2  and  3a.  The  small  ellipsoids  and 
rods  are  very  numerous,  many  as  small  as  0.18  mm.  in  length  {2e). 
In  a  single  individual  all  stages  between  fig.  1  of  the  dorsal  surface 
and  3  of  the  ventral  are  present,  the  series  being  l-2-3a-3.  Since  the 
deposits  are  so  variable  in  minute  detail,  the  figures  give  a  far  better 
conception  than  description  can  give.  In  the  papillse  the  rods  are 
practically  identical  with  lb  and  la,  and  vary  in  length  from  0.2  to  0.6 
mm.  In  pedicels  such  forms  as  3 J,  3J',  Sd,  Se  predominate,  3J'  being 
at  tip  and  about  0.2  mm.  in  length. 

Variations. — There  are  two  specimens  out  of  the  one  hundred  and 
twenty -three  odd  examples  of  this  species,  which,  if  seen  without  the 
others,  might  lead  to  some  curious  conclusions  concerning  the  ganus. 
One  is  from  Station  4041,  the  other  from  3836,  both  hauls  containing 
also  typical  specimens.  That  from  3836  has  about  thirty  pedicels  along 
each  ventro-lateral  radius,  disposed  in  two  irrexjnlar  serieH^  somewhat 
.as  in  Scotodeima.  The  inner  pedicels,  which  are  the  smaller,  usually 
alternate  with  the  outer,  forming  with  them  a  sharply  zig-zag  series. 
Scattered  along  mid-ventral  radius  are  ten  smaller  pedicels,  five  of 
them  being  in  anterior  third  of  body.  Along  each  dorsal  ambulacrum 
about  thirty  papilla)  In  a  double  rmo.  The  specimen  being  rather 
small  (50  mm.),  there  is  something  peculiar  in  the  deposits.  Those  of 
dorsal,  surface  are  rather  shorter  and  stouter  than  in  typical  form, 
being  of  the  a,  5,  c,  rf,  shapes  (fig.  1);  and  in  addition  are  many  very 
short  stout  rods  (0.18  mm.)  unsymraetrically  branched  at  either  end. 
Deposits  of  ventral  perisome  are  of  2S,  2rf,  2<?,  3c,  3rf  types,  with  few 
spines.  In  addition  are  a  few  very  small  simple  rods  (2^)  0.05  to 
0.08  mm.  long,  possibly  larger  rods  in  course  of  development. 

The  second  specimen  (Station  4041)  is  72  mm.  long  and  has  twenty- 
six  very  small  pedicels  along  the  mid-ventral  line  (recalling  Pannychia) 
forming  a  double  row  for  about  two-thirds  the  length  of  body.  There 
are  about  twenty-four  pedicels  along  either  side  of  ventral  surface  in  a 
single  row.  The  numerous  dorsal  papillae  form  a  double  row  along  each 
ambulacrum.  Deposits  of  dorsal  perisome  are  slender,  of  the  a,  S,  c,  d 
types  (fig.  1).  Those  of  ventral  perisome  consist  of  stout  and  slender 
rods,  the  former  modifications  of  fig.  2,  2a  types,  the  latter  of  the  la 
type.  They  range  from  0.15  to  0.45  mm.  long,  and  have  unusually 
large  robust  spines.  Of  course  the  presence  of  a  double  ventro- 
lateral series  of  pedicels  and  median  ventral  pedicels  is  quite  abnormal 
for  this  genus.  Although  the  deposits  are  not  typical  they  seem  to 
belong  in  with  those  of  the  other  specimens.  The  presence  of  a 
double  row  of  dorsal  papillae  recalls  O.  cuq>er  Th^el,  but  the  pedicels 
and  madreporic  canal,  as  well  as  deposits,  are  different.  There  seems 
to  be  no  other  course  than  to  regard  these  specimens  as  very  aberrent 
examples  of  O.  insignia.  Digitized  by  Google 
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deposits,  and  from  O,  glaber  (Walsh)  in  having  one  instead  of  two  rows 
of  papillse  along  each  dorsal  ambulacrum.  In  respect  to  deposits  iWt^- 
nis  resembles  glaber  more  than  dsper.  Koehler  and  Vaney  have  very 
adequately  described  and  figured  O.  glaber.  The  deposits  of  .this 
species  lack  the  large  ellipsoids  and  the  more  elaborate  cruciform 
rods.  0.  invalidtis  Koshler  and  Vaney  has  15  tentacles,  has  simple 
rods  much  like  those  of  Scotodeima^  and  a  double  row  of  papilise  along 
each  dorsal  radius.  In  respect  to  the  deposits  the  species,  as  noted  by 
the  describers,  approaches  Scotodeima. 

Genus  L^ETMOGONE  Th^el. 

Lutmoffone  Tn&Ehy  Preliminary  Report  on  the  Holothuridae  of  H.  M.  8.  Chal- 
lenger, (Efv.  Ak.  Forth.,  Bihang.,  V,  No.  19,  1879,  pp.  9-10;  Challenger 
Holothurioidea,  Pt.  1,  1882,  p.  73.    Type,  L.  wyvUU-lhomsoni  Thtel. 

Tentacles  15  to  20,  rather  large,  not  retractile.  Lateral  ambulacra 
of  ventral  surface  with  large  or  medium-sized  pedicels  disposed  in  a 
simple  series  all  along  each  side  of  that  surfac*e.  Odd  ambulacrum 
naked.  Dorsal  surface  with  long  or  short  flexible  processes  or  papillae 
disposed  in  a  single  or  double  series  all  along  each  of  the  ambulacra. 
Perisome  with  numerous  wheels  and  with  rods  and  sometimes  crucifonn 
bodies. 

LATMOGONB  BISERIALIS,  new  species. 

Plate  LXXV,  figs.  5,  6o;  Plate  LXXVIII,  figs.  1,  la-e. 

Body  rather  elongate,  four  and  one-half  to  five  times  as  long  as 
broad,  tapering  slightly  at  posterior  end,  which  is  bluntly  rounded; 
anterior  extremity  rounded.  Ventral  surface  flattened,  dorsal  well 
arched.  Mouth  terminal  but  ventral;  anus  terminal.  Tentacles  im- 
perfect, but  apparently  not  more  than  15;  crowns  peltate.  Pedicels 
slender,  8  to  10  mm.  long  at  middle  of  body,  numerous,  about  fifty 
to  a  side,  forming  a  single  series  along  each  ventro-Iateral  radius. 
Midventral  radius  naked.  Papillee  mther  short  (3  to  5  mm.),  forming 
two  series  along  each  dorsal  ambulacrum,  about  sixty-four  papillie  to 
each  radius.  Deposits:  In  ventral  perisome,  small  wheels  with  twelve 
short  spokes  and  four  rather  large  holes  in  the  nave,  two  of  the  holes 
being  larger  than  the  other  pair,  together  with  simple  rods  smooth  or 
uneven  along  sides  and  somewhat  spiny  and  irregularly  roughened  at 
tips.  In  dorsal  perisome  large  and  small  wheels,  the  former  particu- 
larly about  base  of  papillsB.  Large  wheels  with  usually  twelve  spokes^ 
and  a  large  nave  with  six  equal  perforations.  Papillss  with  crowded 
small  wheels,  a  rudimentary  terminal  plate,  and  a  few  rods  near  tip. 
Pedicels  with  much  less  crowded,  small  wheels,  and  many  slightly 
curved  supporting  rods,  spareely  spiny  on  either  terminal  third;  large 
perforated  terminal  plate  present.  Color  of  formalin  specimen  grayish 
?^iolet.    Length,  about  90  nun.;  width,  about  20  num  -^^^i^ 
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Localities.— Tyi^  (Cat.  No.  21221,  U.S.N.M.)  from  Station  4141, 
vicinity  of  Kauai  Island,  437  to  632  fathoms,  volcanic  sand,  f oraminif- 
era;  bottom  temperature,  41°.  Station  3988,  vicinity  of  Kauai,  469  to 
165  fathoms,  gray  foraminiferous  sand,  pebbles. 

All  but  six  of  the  tentacles  have  been  rubbed  off,  so  that  it  is  impos- 
sible to  give  the  exact  number,  which  appears,  however,  to  be  in  the 
neighborhood  of  fifteen.  This  species  is  especially  characterized  by 
the  numerous  pedicels  which  form  a  crowded  series  along  either 
ventro-lateral  radius.  These  pedicels  are  much  slenderer  than  those  of 
Lsetmogone  wyvitte-thomsoni^  or  of  any  other  figured  species,  and  are 
not  spaced,  the  bases  touching.  They  are  largest  in  anterior  two- 
thirds  of  body  and  decrease  slightly  in  length  toward  the  posterior 
extremity.  Each  pedicel  has  a  flat,  sole-like  sucking  disk  about  1  to 
1.5  mm.  in  diameter.  Breadth  of  ventml  surface  between  the  two 
series  of  pedicels  is  16  mm.  PapillsB  are  decidedly  small  for  genus, 
and  their  arrangement  in  two  series  on  each  dorsal  radius  is  unusual 
for  this  group. 

Calcareous  ring  is  not  divided  into  separate  pieces,  but  forms  a  con- 
tinuous ring  as  in  Z.  wyviUe-thoinaoni,  It  is  thicker  and  heavier  than 
in  that  species,  and  the  radial  portions  present  deep  cup-shaped  depres- 
sions on  the  anterior  face.  Polian  vesicle  single,  13  mm.  long.  Mad- 
reporic  canal  relatively  shorter  than  in  wyville-  ^A^wwow/ (about  5  mm.), 
passing  upward  and  backward  to  open  near  the  middorsal  line  18  mm. 
from  anterior  extremity  of  body.  The  canal  on  piercing  the  body 
wall  divides  into  seven,  or  probably  even  more,  minute  canals,  but 
inasmuch  as  the  external  perisome  has  been  completely  rubbed  oflF  it  is 
impossible  to  tell  whether  each  of  these  tubules  ends  in  a  papilla  as  in 
toyville'thomsoni.  Gonad  forms  a  large  tuft  on  right  and  left  sides  of 
mesentery;  tubules  branched.  The  gonoduct  opens  to  the  exterior 
right  beside  the  madreporic  canal,  but  the  papilla  has  been  rubbed oflf. 
No  spicules  in  walls  of  gonad  or  of  alimentary  canal. 

The  wheels  of  venti'al  perisome  are  rather  scattered  and  are  more 
numerous  than  the  rods.  Diameter  varies  from  0.054  to  0.066  mm., 
the  wheels  being  thus  all  small  and  not  greatly  different  in  size.  Gen- 
erally there  are  twelve  spokes,  but  occasionally  thirteen  or  fourteen. 
The  rim  is  on  a  different  plane  from  center;  in  other  words,  the  wheel 
is  shaped  like  a  shallow  saucer,  the  edge  being  nearest  surface  of  peri- 
some. The  large  nave  is  quite  constantly  pierced  by  four  holes,  one 
pair  being  always  larger  than  the  other.  The  rods  separating  these 
holes  form  a  convexity  similar  to  that  of  the  larger  wheels  (Plate  XIII, 
fig.  la).  Bods  vary  in  length  from  0.12  to  0.3  nun.;  their  form  is 
shown  by  figures.  Owing  to  the  fact  that  the  outer  perisome  has  been 
scraped  off  the  back,  except  on  the  papillte  and  on  their  immediate 
vicinity,  it  is  not  possible  to  give  relative  abundance  of  large  and  small 
wheels  between  the  rows  of  papillae.     Papillsa  are  crowded  with  small 
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wheels  (Plate  LXX  VIII,  fig.  !<?),  the  majority  of  which  are  from  0.04  to 
0.068  mm.  in  diameter.  The  spokes  are  so  short  that,  as  in  the  ven- 
tral wheels,  the  interspaces  appear  sometimes  as  mere  perforations. 
These  wheels  are  essentially^  exactly  like  those  of  ventral  perisome. 
The  large  wheels  (fig.  1)  vary  from  0.148  to  0.27  mm.  in  diameter,  and 
there  are  relatively  few,  intermediate  in  size  with  the  small  ones.  The 
spokes  are  short  and  the  large  nave  is  centrally  pierced  hy  six  sym- 
metrical holes,  forming  a  nave  within  a  nave.  A  side  view  (fig.  la) 
will  give  an  idea  of  the  form  of  the  wheels.  Nearly  always  there  are 
twelve  spokes.  Wheels  of  pedicels  are  like  those  of  ventral  perisome, 
but  rods  are  larger  (fig.  l^^),  commonly  attaining  a  length  of  0.45  to 
0.55  ram.,  and  are  thornier;  thorns,  however,  are  all  short.  There 
appear  to  be  no  X -shaped  rods,  and  there  are  no  rods  in  dorsal  peri- 
some, so  far  as  discoverable.  Walls  of  tentacles  are  strengthened  by 
rods  and  the  crown  is  crowded  with  them.  Here  they  are  of  greatly 
diverse  sizes  and  are  never  straight. 

This  species  agrees  with  Z.  ejiisus  Sluiter  in  having  two  i-ows  of 
papillae  on  each  dorsal  radius,  but  the  papillae  are  short,  not  long  as  in 
enisim^  which  further  has  20  large  pedicels  to  each  ventrolateral  radius 
instead  of  50  or  more  small  ones.  In  respect  to  the  pedicels  biserlalis 
approaches  Z.  t/iee/i  Ludwig.  That  form,  however,  has  but  one  row  of 
eight  to  ten  spaced  papillas  to  each  dorsal  radius,  not  64  in  two  series. 
Further,  it  may  be  added  that  the  deposits  of  hUeriaJls  differ  from 
those  of  the  above  two  species,  which  are  the  only  ones  with  which 
the  Hawaiian  form  is  directly  comparable. 

LATMOGONE,  species. 

There  is  a  small  specimen  from  Station  4043  (west  coast  of  Hawaii, 
236  to  233  fathoms,  gray  sand,  broken  shells,  rocks),  which  has  unfor- 
tunately lost  all  the  calcareous  deposits.  It  is  therefore  futile  to 
attempt  an  accurate  identification.  Body  leather  long  and  slender; 
mouth  subventral,  anus  injured,  prohabh'  terminal.  Tentacles  11, 
large,  with  circular  crowns  not  greatly  wider  than  the  thick  stalks. 
Pedicels  long  and  rather  slender,  upward  of  60  in  a  zigzag  series 
along  each  ventrolateral  radius;  especially  irregular  on  posterier  por- 
tion of  body.  Papilhe  contracted,  shorter  than  pedicels,  about  20  to 
25  in  a  single  series  along  each  dorsal  ambulacrum.  Body  wall  thin. 
Color  in  life:  Body  translucent  grayish  or  whitish,  base  of  papillae 
violet,  tube  feet  transparent. 

Of  course  the  number  of  tentacles  is  very  small.  This,  taken  with 
the  large  number  of  pedicels  and  single  row  of  dorsal  papillae,  sepa- 
rates the  former  from  both  e7}!sus  and  theeli  (20  tentacles),  l^ere 
seems  little  doubt  that  the  specimen  is  new. 
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Genus  PANNYCHIA  Th^el. 

Pannychia  TntEL,  Challenger  Holothurioidea,  Pt.  1,  1882,  p,  88.     Type,  P.  moseleyi 
Th6el. 

Tentacles  20,  rather  large  and  non retractile.  Lateral  ambulacra  of 
ventral  surface  with  large  pedicels,  disposed  in  a  single  row  all  along 
each  side  of  that  surface.  Odd  ambulacrum  with  a  double  row  of 
pedicels.  Dorsal  surface  with  a  crowded  series  of  numerous  scattered 
slender  processes  all  along  each  side.  Integument  with  numerous 
wheels  and  small  wheel-shaped  plates. 

PANNYCHIA  PALLIDA,  new  species. 
Plate  LXXVIII,  figs.  2,  2a-h. 

Nearly  related  to  P.  moseleyi  Th6el,  which  it  resembles  in  general 
form  and  in  the  character  of  calcareous  deposits,  but  it  differs  greatly 
in  coloration,  in  having  the  median  ventral  series  of  pedicles  much 
reduced  in  number,  and  in  the  presence  of  a  well-defined  calcareous 
ring.  Number  of  tentacles  unknown,  but  in  form  closely  resembling 
those  of  P,  moseleyi.  Anus  terminal,  mouth  turned  ventralwards. 
Pedicels  of  ventrolateral  radii  unequal,  not  particularly  large,  about 
20  or  less  to  each  radius.  Pedicels  of  median  ventral  radius  smaller, 
also  unequal,  apparently  absent  from  anterior  third  or  fourth  of  body, 
about  twelve  to  sixteen  in  number,  and  unevenly  scattered,  the  majority 
being  in  hinder  half  of  body ;  not  so  ari'anged  as  to  suggest  a  double  row 
as  in  moseleyi^  but  rather  a  very  irregular  zigzag  or  meandering  series. 
PapillsB  large  and  small,  about  90  on  either  side  of  middorsal  line,  the 
longest  about  15  mm.,  the  shortest  about  2  mm.  Arranged  much  as 
in  moseleyi  with  an  irregular  ilank  series  of  short  papillae  and  about 
two  irregular  series  of  dorsals  on  either  side.  The  latter  are  not  so 
regular  as  in  moseleyi  and  encroach  upon  middorsal  region.  Body 
wall  of  medium  thickness.  Deposits  similar  to  those  of  moseleyi  ex- 
cept in  minor  details;  large  wheels  with  usually  fourteen  spokes  and 
the  crown  in  center  of  nave  with  five  or  six  radii.  Color  in  life,  trans- 
lucent grayish  with  a  yellowish  tinge,  especially  on  ambulacral  appen- 
dages; soles  of  pedicels  abruptly  Indian  red.  Length,  105  mm.; 
breadth,  15  mm. 

Localities.— Ty^  (Cat.  No.  21222,  U.S.N.M.)  from  Station  4041, 
west  coast  of  Hawaii  Island,  253  to  382  fathoms,  gray  mud,  foramini- 
fera,  bottom  temperature  41.6°.  Cotype  (deposits)  from  3994,  vicin- 
ity of  Kauai  Island,  330  to  382  fathoms,  fine  gray  sand,  foraminifera. 

The  specimens  are  not  in  so  good  condition  as  might  be  desired, 
inasmuch  as  the  tentacles  are  scraped  off  and  the  body  wall  badly 
lacerated.  I  do  not  think,  however,  that  there  are  any  more  pedicels 
to  the  midventral  radius  than  1  have  indicated.  The\'  are  very  irregu- 
larly arranged,  especially  as  to  distances  between  the  different  ones. 
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There  are  but  two  to  four  in  the  anterior  half  of  the  body,  and  ai 
noted  above,  the  anterior  fourth  of  body  appears  to  lack  them.  About 
seven  or  eight  of  these  midventral  pedicels  are  situated  within  10  or 
16  mm.  of  anus  and  are  somewhat  difficult  to  separate  from  the  lateral 
pedicels.  This  will  give  an  idea  of  how  sparsely  they  are  scattered 
along  rest  of  odd  radius.  "No  fold  or  collar  is  apparent  on  dorsal  sur- 
face above  tentacles.  Papillae  are  rather  long  here.  Flank  papills 
are  all  rather  short.  The  longest  ones  are  scattered  along  the  inner- 
most series  of  dorsum. 

Calcareous  ring  is  not  divided  into  separate  pieces  but  forms  a  con- 
tinuous ring.  Radial  and  interradial  portions  are  clearly  discernible, 
however,  the  former  having  three  prominent  teeth  anteriorly,  and  is 
pierced  by  a  large  hole.  The  exact  form  is  best  shown  by  fig.  2^, 
Plate  LXXVIII.  The  ring  is  very  delicate  and  sometimes  the  lower 
arms  of  interradial  piece  grow  across  the  mouth  of  the  posterior  sinus, 
forming  an  irregular  hole.  Just  how  constant  this  form  is  I  am  unable 
to  say.  Madreporic  canal  opens  to  exterior  by  several  (at  least  five) 
small  tubules,  just  to  the  right  of  the  genital  papilla,  which  is  about 
12  mm.  from  anterior  end  of  body.  Canal  runs  backward  and  upward 
from  ring  canal,  and  the  calcareous  particles  are  much  the  same  as  in 
P.  TThoaeleyi^  possibly  a  trifle  less  twisted  and  interwoven.  Polian 
vesicle  20  mm.  long,  in  left  interradius  of  trivium.  Gonad  in  a  right 
and  a  left  tuft;  tubules  slender  and  thread-like,  eight  to  ten  times 
dichotomously  divided,  extending  to  posterior  extremity  of  body;  not 
bushy.  Longitudinal  muscle  bands  undivided,  all  five  of  about  equal 
width. 

In  general  perisome  are  large  wheels  very  similar  to  those  of  P. 
moBdeyi^  with  10  to  14  spokes,  most  commonly  14.  Their  shape  is 
shown  better  by  figures  (Plate  LXXVIII,  fig.  2, 2«,  2<?)  than  by  descrip- 
tion. The  diameter  of  these  wheels  is  usually  from  0.13  to  0.19  mm. 
The  crown,  in  center  of  nave,  is  made  up  of  five  or  six  arms,  as  is 
sometimes  the  case  in  typical  rnoseleyi.  In  ventral  perisome  wheels 
are  spaced,  but  in  the  dorsal  they  are  more  crowded.  Small  wheels 
or  wheel-like  plates  (fig.  2J)  with  three  or  four  central  and  seven  to 
ten  periphei-al  holes  are  especially  abundant  in  walls  of  pedicels^  but 
are  common  also  among  large  wheels.  Their  diameter  is  about  0.046 
to  0.065  mm.  Plates  similar  to  Th^el's  fig.  8,  Plate  XXXII «  are 
found  at  tip  of  papillae,  and  more  or  less  deformed  small  wheels  (fig. 
2rf)  in  addition,  but  no  spicules  like  his  fig.  9  are  discoverable.  No 
plates  like  his  fig.  7  were  found,  but  as  the  dorsal  processes  of  avail- 
able material  have  been  under  the  influence  of  weak  acid  the  plates  are 
largely  imperfect.  The  disks  of  the  pedicels  are  strengthened  by 
numerous  perforated  plates  with  wider  and  fewer  meshes  than  ThfePs 
fig.  11.     There  is  but  one  layer  of  these  plates,  and  in  the  smaller 
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pedicels  the  central  ones  have  commonly  only  a  few  holes  and  numer- 
ous peripheral  diverging  simple  or  branched  processes.  1  can  find  no 
modified  wheel  plates  similar  to  Th^el's  fig.  12.  Around  the  edge  of 
the  disk  of  pedicels  are  a  very  few  branched  three  or  four  armed  rods, 
probably  growth  stages  of  the  plates.  In  the  oral  disk  are  numerous 
rods  similar  to  those  herewith  figured,  about0.12  to  0.165  mm.  in  length 
(fig.  2k).  Besides  these  are  many  small  wheel-like  plates,  sometimes 
irregular  or  imperfect  (fig.  2e).  In  the  end  of  the  tentacles  are  many 
long,  curved,  irregular  spiny  rods  (2/*)  which  frequently  have  the 
ends  forked.  They  vary  much  in  size,  but  most  of  them  are  large, 
commonly  attaining  a  length  of  0.8  or  0.96  mm.  Th^el  figures  rods 
from  tentacles,  but  does  not  give  dimensions.  Presumably  his  fig.  10 
is  drawn  to  scale,  which  would  make  the  rods  comparatively  small. 
The  difference  in  these  rods  is  the  most  striking  that  is  discoverable 
between  the  deposits  of  the  two  species. 

Both  P.  inoseleyi  and  Ludwig's  variety  heiirici  are  of  a  very  decided 
violet  or  rose  violet  tint,  but  pallida  is  practically  colorless,  except 
for  a  faint  yellowish  shade  to  the  translucent  body  wall  and  the  disks 
of  the  tube  feet,  which  are  abruptly  Indian  red.  (The  color  was 
observed  in  the  fresh  animal  by  the  writer.)  This,  combined  with  the 
feeble  development  of  the  midventral  series  of  pedicels,  the  perfectly 
definite  calcareous  ring  which  is  herewith  figured,  and  some  minor 
differences  in  the  calcareous  deposits,  especially  in  the  presence  of 
long  rods  in  the  crown  of  the  tentacles,  seem  to  constitute  specific 
differences.  Pallida  is  undoubtedly  nearly  related  to  moaeleyi^  and 
only  future  explorations  in  other  localities  will  decide  whether  the 
above  differences  are  constant.  P.  multiradiata  Sluiter  has  wheels 
with  fifteen  to  eighteen  spokes.  P,  moseleyi  was  taken  by  the  Chal- 
lenger off  Sydney  in  950  fathoms  and  off  New  Zealand  in  700  fathoms, 
both  from  gray  ooze. 

Family  CUCUMARIID.1^]  Ludwig. 

Cucumariidse  Ludwig,  Mem.  Mus.  Comp.  Zool.,  Harvard  College,  XVII,  no.  3, 
18d4,  pp.  7,  122. 

Subfamily  CTTCTT]VIA.RII1S^>1^:   R.  Perri«-i'. 

Cucumariiua'  Perkier,  Holothuries,  Exi)ed.  dii  Travailleur  et  dii  Talisman,  1893, 
p.  492. 

Genus  THYONIDIUM  Duben  and  Koren. 

Tkyonidium  DtJBEN  and  Koren,  Kongl.  Vet.  Akad.  Handlingar,  1844,  p.  214. 
Type,  Th.  commune  Diiben  and  Koren  =  Th.  dnimmondi  (Thompson). 

According  to  Th6el: 

Tentacles  20,  exceptionally  fewer  or  more,  five  pairs  of  larger  alternating  with  five 
pairs  of  smaller.  Ambulacral  appendages  in  the  shape  of  pedicels  sometimes  densely 
crowded,  sometimes  more  thinly  scattered;  often  an  arrangement  of  them  in  rows 
distinguishable  along  the  ambulacra. 
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KEY  TO   HAWAIIAN   8PBCIKS   OF  THYONIDIUM. 

a  Pedicels  scattered  all  over  body ;  no  tables  in  pedicels hawaiienm. 

aa  Pedicels  in  double  rows  along  ambulacra  of  trivium,  absent  from  ventral  intei^ 
ambulacra;  pedicels  crowded  with  modified  tables cUexandri. 

THYONIDIUM  HAWAIIBNSE,  new  species. 
Plate  LXXIX,  figs.  2,  2a-€, 

Size  small;  general  form  subglobose,  tapering  very  slightly  toward 
either  end,  and  abruptly  narrowed  at  the  neck;  no  conical  caudal  por- 
tion; contour  of  body  very  broadly  elliptical;  if  neck  and  tentacles 
were  eliminated,  animal  would  resemble  a  large  papillose  gooseberry. 
Tentacles,  five  pairs  of  large,  alternating  with  five  pairs  of  very  much 
smaller  ones;  only  six  large  tentacles  remaining,  two  pairs  apparently 
having  been  scraped  off.  Pedicels  numerous  and  scattered,  but  slightly 
more  numerous  on  trivium  and  there  arranged  in  irregular  rows^ 
especially  at  either  end  of  body;  the  median  line  of  either  ventral 
interambulacrum  nearly  free  from  pedicels,  thus  forming  an  incon- 
spicuous narrow  naked  band.  Perisome  minutely  roughened  by  spires 
of  tables.  Deposits:  Tables  with  a  rather  symmetrical,  subcircular 
smooth  disk  pierced  by  four  larger  and  four  smaller  alternating  per- 
forations; spire  composed  of  two  rods,  a  crossbeam  at  bottom  and 
near  summit,  the  crown  ending  in  two  or  four  teeth,  sometimes  irr^- 
ular  with  three.  At  base  of  tentacles  disks  of  tables  elliptical,  with 
four  larger  central  holes  and  many  (fifty  or  more)  smaller  perfora- 
tions, the  spire  often  solid  or  nearly  so,  ending  in  two  or  three  teeth. 
No  tables  in  pedicels,  the  latter  having  well-developed  terminal  plates. 
Color  in  alcohol,  violet  gray,  the  pedicels  and  tentacles  brownish. 
Length,  21  mm.;  width,  12  mm. 

Locality. — Station  4101,  Pailolo  Channel  between  Maui  and  Molokai 
islandd,xl4:3  to  122  fathoms,  coral  sand,  shells,  foraminifera;  bottom 
temperature,  59.7^;  1  specimen. 

Ti/pe.— Cat  No.  21223,  U.S.N.M. 

The  smaller  tentacles  are  inconspicuouo,  being  only  about  1.25  mm. 
long,  while  the  larger  are  about  4  to  4.5  mm.  The  former  correspond 
to  the  radii,  the  latter  to  the  interradii.  Perisome  is  moderately  thin 
and  rather  translucent,  though  not  markedly  so.  Calcareous  ring  is 
very  large  compared  with  size  of  animal,  being  about  13  mm.  long. 
Radial  pieces  have  posterior  prolongations  which  are  rigidly  fused 
with  posterior  portion  of  interradial  pieces,  both  being  composed  of 
numerous  smaller  polygonal  component  plates.  Anterior  portion  of 
radial  pieces  fairly  solid;  figure  will  show  form  of  pieces.  One  small 
madreporic  canal  and  one  Polian  vesicle.  Respiratory  trees  rather 
small.  Tubules  of  gonad  once  or  twice  dichotompusly  branched  and 
containing  well-developed  eggs.  ^igfeed  by  Goog Ic 
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Nearly  all  the  tables  of  general  perisome  have  the  disk  similar  to  tig. 
2a,  Plate  LXXIX.  This  varies  in  diameter  from  0. 075  to  0. 096  mm.  — 
not  a  great  range.  Usually  one  diameter  is  slightly  greater  than  the 
other.  The  spire,  which  commonly  has  an  irregular  crown,  ends  in 
two  to  four  teeth,  and  is  about  0.06  mm.  high.  Tables  are  not  at  all 
crowded  in  perisome,  but  are  well  spaced.  End  plates  of  pedicels  are 
circular  and  have  a  diameter  of  0.136  mm.  The  numerous  perfora- 
tions decrease  slightly  in  size  toward  periphery.  The  modified  tables 
near  base  of  tentacles  have  a  major  diameter  of  0.1  to  0.12  mm.  The 
spires  vary  considerably  in  height,  but  seldom  exceed  those  of  regular 
tables.  Ck)mparatively  few  of  the  latter  appear  to  lack  a  spire 
entirely.  In  perisome  between  mouth  and  base  of  tentacles  are 
numerous  rods  much  branched  and  forming  rosettes,  or  the  branches 
join,  forming  irregular  perforated  plates.  They  are  very  irregular  in 
outline  and  vary  from  0.027  to  0.07  mm.  in  length  (Plate  LXXIX,  fig. 
2e).     The  tentacles  themselves  are  devoid  of  deposits. 

This  species  may  be  ranged,  in  Th^el's  classification,**  along  with 
cdmense^  inagnum^  parvura^  occidentale^  and  caudatum^  which  have 
deposits  of  body  wall  itself,  tables,  and  **  calcareous  ring  of  ten  simple 
or  compound  pieces,  always  with  five  radial  posterior  bifurcate  pro- 
longations, made  up  of  several  separate  parts  or  joints.  ^^  The  present 
species  differs  from  each  of  the  above  in  details  of  calcareous  ring, 
deposits,  as  well  as  in  color.  Parv^um  has  but  18  tentacles.  The  disk 
of  the  tables  of  haioaiiense  resemble  somewhat  those  of  Thyonidium 
injUiMiin  (Sluiter),  but  the  latter  have  four  upright  pieces  to  spire, 
and  the  animal  itself,  which  is  figured  by  Sluiter,*  has  a  considerably 
different  habit.  On  the  whole,  the  present  species  appears  very  dis- 
tinct from  any  previously  described. 

THYONIDIUM  ALEXANDRI,  new  species. 
Plate  LXXIX,  fig,  3;  Plate  LXXX,  figs.  3,  ,3o-e. 

Tentacles  20,  five  pairs  of  large  ones,  alternating  with  five  pairs  of 
extremely  small  ones.  Body  terete,  tapering  toward  either  extremity, 
the  posterior  being  much  slenderer  than  anterior  and  narrowed  into 
a  short  caudal  prolongation;  anterior  extremity  (tentacles  entirely 
retracted)  truncate.  Pedicels  in  a  double  series  along  each  ambula- 
crum of  trivium,  the  two  ventral  interambulacra  being  entirely  naked; 
pedicels  scattered  all  over  dorsal  and  dorsolateral  surface,  there  being 
no  regular  arrangement  on  two  dorsal  radii;  pedicels  larger  than  in 
preceding  species.  Body  wall  thick  and  minutely  roughened  with  the 
densely  crowded  tables.  General  facies  remarkably  like  Cucumaria. 
Deposits:    Tables  similar  to  those  of   preceding  species,  but  crown 

aChallenger  Holothurioidea,  II,  p.  146.      a'ti^ed  by  LjOOglC 
^  Siboga  Holothurioidea,  pi.  ii,  fig.  10. 
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usually  ending  in  about  four  teeth  to  each  rod;  many  tables  having 
symmetrical  disks  with  numerous  perforations;  in  pedicels  numerous 
modified  tables  with  elongate,  curved,  rod-like  disk  broadened  in  cen- 
ter with  four  perforations  and  with  either  extremity  narrowed,  spat- 
ulate,  and  perforated  with  numerous  small  holes;  spire  much  as  in 
normal  tables;  tables,  unlike  those  of  preceding  species,  very  densely 
crowded.  At  base  of  tentacles  are  a  few  rods  with  expanded,  much 
perforated  extremities,  these  becoming  oblong,  oval,  subcircular^  or 
regular  perforated  plates  in  perisome  surrounding  base  of  tentacles, 
many  with  and  many  without  spires,  and  grading  into  normal  tables 
in  neck.  Color  in  alcohol  whitish,  tube  feet  yellowish.  Length,  ^ 
mm. ;  greatest  breadth,  6  mm. 

Locality. — Station  4044,  west  coast  of  Hawaii  Island;  233  to  198 
fathoms,  fine  gray  sand,  bottom  temperafue  47^;  1  specimen. 

Type.— Ceit.  No.  21224  U.S.N.M. 

The  larger  tentacles  are  4.5  mm.  long,  the  smaller  about  1  mm.  Of 
course  in  life  these  dimensions  would  be  somewhat  greater.  The  body 
wall  is  considerably  wrinkled,  so  that  it  is  probable  that  the  animal  is 
considerably  contracted.  The  entire  absence  of  pedicels  on  the  two 
ventral  interambulacra  and  the  fairly  regular  arrangement  along  the 
three  radii  of  trivium,  especially  the  midventral,  gives  to  the  species 
the  general  appearance  of  Cucumaria.  The  tentacles,  however,  are 
typical  of  Thyonidium.  The  calcareous  ring  is  large  (8  mm.  long) 
and  the  radial  pieces  have  long  posterior  prolongations  which  are 
composed  of  many  irregular  plates.  These  prolongations  of  adjacent 
radial  pieces  are  fused  for  a  part  of  their  length,  the  interradial  pieces 
being  small  and  wedged  in  between  anterior  portions  of  radials.  For 
exact  form  see  Plate  LXXII,  fig.  3.  One  madreporic  canal  and  one 
Polian  vesicle.  Gonad  very  large;  tubules  unusually  short,  thick,  and 
branched  once  or  twice. 

The  tables  w^ith  regular  disks  have  a  major  diameter  of  about  0.086 
to  0.1  mm.  (Plate  LXXX,  fig.  3a),  this  type  being  very  similar  to  the 
normal  tables  of  the  preceding  species.  The  larger  irregular  disks 
attain  0.012  mm.  (3i).  Spires  are  about  0.057  mm.  high,  the  two 
uprights  being  joined  by  a  crossbeam  near  summit  and  each  ending  in 
about  four  to  six  teeth.  Occasionally  the  upper  crossbeam  is  absent 
Figures  Zc  and  Zd  show  the  type  of  table  which  crowds  the  pedicels. 
Many  are  less  regular  than  this,  being  curved  in  the  plane  of  the  disk 
as  well  as  in  that  of  the  spire.  End  plates  of  pedicels  have  a  diame- 
ter of  about  0.24  mm.;  perforations  numerous,  rather  larger  about 
periphery  than  in  center. 

This  species  differs  from  hawaiiense  in  the  following  respects:  Shape 
of  body,  thickness  of  perisome,  color,  distribution  of  pedicels  and 
their  larger  size,  presence  in  pedicels  of  modified  tables,  very  crowded 
condition  of  deposits,  character  of  tables,  presence  of  a  few  rods  in 
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base  of  tentacles,  form  of  calcareous  ring.  Alexandri  belongs  to  the 
same  section  of  the  genus  as  the  preceding  species  and  is  very  distinct 
from  any  known  form.  The  distribution  of  pedicels  is  unusual  for 
this  genus.  The  specimen  is  evidently  adult;  because  the  gonad  is 
very  large. 

This  species  is  named  for  Mr.  A»  B.  Alexander,  of  the  Bureau  of 
Fisheries,  fisheries  expert  during  the  Hawaiian  cruise.  To  his  eflfective 
cooperation  in  that  region  of  diflBcult  dredging  much  of  the  success  of 
the  undertaking  was  undoubtedly  due. 

Subfttmily  r»SOLIN".aC  R.  Perrier. 

P^inx  R.  Perrikr,  Holothiiries,  P^xped.  dii  Travail  leu  r  et  du  Talisman,  1903, 
pp.  493,  512. 

Genus  PSOLUS  Oken. 

Ffolus  Oken,  Lehrbuch  der  Naturgeschichte,  Pt.  3,  Zool.,  1815,  p.  352. 

Tentacles,  10;  ventral  surface  flat,  with  two  or  three  rows  of  pedi- 
cels, the  median  radius  often  without  them;  dorsal  surface  convex, 
without  ambulacral  appendages,  usually  with  large  calcareous  scales 
or  external  plates;  mouth  and  anus  sometimes  with  distinct  valvular 
plates;  edge  of  body  sharp. 

PSOLUS  MACROLEPIS,  new  species. 

Plate  LXXIX,  figs.  1,  la-f. 

Tentacles  10,  rather  small,  arborescent.  Body  broadly  oval,  much 
depressed.  Dorsal  scales  not  numerous,  but  large,  only  slightly 
imbricating,  the  edges,  however,  very  tightly  fitted  together;  lateral 
scales  decreasingly  smaller,  those  surrounding  rim  rather  minute; 
only  two  rows  of  scales  between  mouth  and  anus,  the  middorsal 
region  being  occupied  by  about  four  scales  larger  than  the  rest. 
Mouth  surrounded  by  five  regular  triangular  valves,  the  sides  of 
which  are  subequal,  and  the  bases  defining  a  rude  circle;  a  small 
triangular  scale  between  adjacent  oral  valves  at  their  base;  this  is 
absent  between  two  scales.  Anal  aperture  surrounded  by  about 
twelve  scales,  five  of  which  are  shorter  and  broader  than  others  (see 
figure).  Surface  of  all  scales  except  minute  ones  about  rim  of  body 
beset  with  irregularly  spaced,  small  granules,  which  are  rather  sparse 
on  mouth  and  mediodorsal  scales,  and  nearly  lacking  on  anal.  Sole 
flat;  median  ambulacrum  wholly  without  pedicels;  the  lateral  ambu- 
lacra with  two  series  of  pedicels,  of  which  the  outer  are  smaller, 
rather  more  numerous  and  situated  close  to  sharp  edge  of  body. 
Deposits:  In  ventral  perisome  perforated  plates  of  irregular  shape, 
either  smooth  or  provided  with  a  few  knobs,  the  perforations  from 
four  to  twenty  in  number;  in  pedicels  a  terminal  plate  and  numer4as 
elongated,  perforated,  mostly  smooth  rod-like  plates  with  undulating. 
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almost  spiny  border;  in  dorsal  perisome  surrounding  base  of  tenta- 
cles,  irregular  elongated  plates  with  many  perforations;  in  tentacles 
comparatively  very  large  irregular,  cui-ved  perforated  rods  (or  some- 
times without  perforations  and  spiny  or  branched);  in  finer  branches 
of  tentacles  smaller,  very  variable  rather  finely  perforated  plates. 
Sole  thin  and  translucent.  Color  in  life:  Ground  color,  very  dull 
light  brown,  the  center  of  each  scale  being  a  darker  brown;  five  oral 
plates,  a  pinkish  yellow  ocher,  light  carmine  at  tips,  the  anal  opening 
salmon  pink.  Length,  slightly  curved,  19  mm.;  breadth,  16.5  mm.; 
width  of  circle  of  oral  valves,  7.5  mm.;  distance  from  edge  of  oral 
valves  to  edge  of  anal,  6  mm.;  from  center  of  oral  aperture  to  center 
of  anal,  11  mm. 

IjK'allty. — Station  3863,  Pailolo  Channel  between  Maui  and  Molo- 
kai  islands,  127  to  154:  fathoms,  broken  coral,  coarse  gravel,  rocks; 
bottom  temperature,  60^.     One  specimen  on  a  lump  of  lava. 

Type.—C2Lt,  No.  21225,  U.S.N.M. 

Owing  to  the  fact  that  the  specimen  is  a  trifle  bent  to  conform  to 
the  surface  of  the  rock  on  which  it  was  found,  the  breadth  in  the  figure 
is  too  great  in  proportion  to  actual  length.  The  outlines  of  the  scales 
near  margin  are  very  inconspicuous,  the  plates  themselves  being  very 
tightly  fitted  together,  although  imbricating  slightly,  as  do  also  the 
middorsal  plates.  In  addition  to  the  granules  the  surface  of  scales  is 
regularly  and  microscopically  roughened,  giving  under  a  magnifying 
glass  the  appearance  of  tesselation.  The  series  boi-dering  sharp  edge 
of  body  is  ver\'  small  and  free  from  granules.  When  the  oral  valves 
are  viewed  from  inner  surface  a  rather  narrow  oblong  scale  or  plate 
is  seen  to  be  fitted  over  the  radial  suture  between  two  oral  valves, 
there  being  thus  five  of  these  secondary  oral  scales.  Their  distal  tips 
are  pointed,  and  from  the  exterior  can  be  indistinctly  seen  between 
the  tips  of  the  primary  oral  scales.  On  the  inner  surface  at  tip  of 
each  secondary  or  inner  oral  valve  is  a  small,  pointed  deciduous  tooth- 
like ossicle,  the  five  points  meeting  in  center  of  oral  aperture.  These 
can  not  be  seen  from  exterior  at  all. 

The  plates  in  the  sole  are  well  spaced  and  the  largest  attain  a  major 
diameter  of  0.24  mm.,  although  the  majority  are  about  0.135  to  0.15 
mm.  The  central  perforations  are  usually  the  largest  Edge  of  plates 
is  undulating  or  marked  by  blunt  lobes.  Knobs  are  present  on  most 
of  larger  plates,  such  as  fig.  1  J,  but  plates  of  the  type  of  fig.  \c  (length 
0.1  mm.)  do  not  have  them  as  a  rule.  At  edge  of  sole  the  plates  be- 
come considembly  larger  (0.24  mm.)  with  relativel}'^  smaller  holes  and 
more  prominent  undulations  on  margin.  The  plates  consequently 
appear  stouter  and  heavier.  They  grade  into  the  elongated  rod-like 
perforated  plates  of  pedicles  which  attain  a  maximum  length  of  0.28 
nim.,  decreasing  in  size  toward  tip  of  pedicel.  The  plates  in  mem- 
brane surrounding  base  of  tentacles  are  especially  di^inguiabefi  from 
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those  in  sole  by  having  many  comparatively  and  actually  smaller  per- 
forations. They  vary  from  oblong  to  triangular,  oval,  or  irregular, 
and  some  are  to  be  classed  as  rods.  These  plates  are  smooth,  but 
comparatively  few  of  the  largest  which  have  the  central  holes  con- 
spicuously larger  than  the  rest  have  a  few  knobs  on  the  surface. 
Plates  of  this  type  (fig.  If)  attain  a  major  diameter  of  0.22  mm., 
though  most  of  them  are  shorter  than  this.  The  large  rods  in  the 
8tem  of  the  tentacles  (le)  attain  a  length  of  0.5  mm.,  but  many  are 
considerably  smaller.  They  are  usually  slenderer  than  fig.  le^  with 
fewer  perfomtions.  In  the  smaller  branches  of  tentacles  are  smaller, 
crowded,  irregular,  perforated  plates,  similar  to  but  smaller  than  the 
perforated  plates  in  perisome  surrounding  base  of  tentacles.  They 
are  much  more  irregular  in  shape. 

The  presence  of  large  regular  oral  valves  and  of  the  two  rows  of 
pedicels  on  lateral  ambulacra  allies  this  form  to  Pa.  rntarctious 
(Philippi),  ttcbe?'eulo8ii8  Th^el,  ephippifer  Wyville  Thomson,  and 
dioiriedesd  Ludwig,  from  all  of  which  it  is  separated  by  the  very  nar- 
rowregion  between  mouth  and  anus,  there  being  but  two  rows  of 
large  plates  intervening.  The  dorsal  plates,  are  relatively  larger  than 
in  diornedece  and  the  granules  smaller  and  more  numerous.  There  is 
also  a  great  difference  in  the  size  of  oral  and  anal  valves  in  macrolepis^ 
while  the  anal  valves  are  quite  different  from  those  of  diomedem^  as 
may  be  seen  by  a  comparison  of  figures.^  In  macrolepia  the  oral 
valves  when  closed  are  flush  with  the  general  surface  of  dorsum,  but 
in  diomedead^  judging  from  the  figure,  are  slightly  raised.  The 
depK>sits  also  present  points  of  difference,  especially  in  the  size  of  the 
knobs  on  the  plates  these  being  large  and  conspicuous  in  dunnedese. 
The  present  species  may  be  readily  distinguished  from  the  other  rela- 
tives above  mentioned  by  the  two  series  of  dorsal  plates  between 
mouth  and  anus.  Diomedeae^  from  the  vicinity  of  Cocos  Island, 
appears  to  be  the  nearest  of  kin. 

Order  PARACTINOPODA  Ludwig,  1891. 
Family  SYNAPTID^E  Buraieister. 
SynapHdse  Burmeister,  Handbuch  der  Naturgeechichte,  2.  Abth.  Zoologie,  1837. 

Subfamily  S^NAJ^mN^^El  Osterfijren. 
Bynaptinie  Ootbkgrkn,  5fv.  Ak.  Forh.,  1898,  p.  Ill  (Daa  System  derSynaptiden). 

Genus  SYNAPTULA  Orsted. 

Synaptula  Orsted,  Synaptula  vivipara,  Vid.  Meddel.  Nat.  Foren.  Kj0beiihavn 
for  1849  ad  1860,  1861,  p.  7.    Type,  Synaptula  vivipara  5rsted. 

QOgle 

«Mem.  Mu8.  Ck)mp.  Zool.,  XVII,  No.  3,  1894,  pi.  vi,  figs.  1,  2,  3.        o 
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Leplotynapia  (part)  Vbrrill,  Trans.  Conn.  Acad.  Sci.,  I,  Pt  2,  1867-71,  p.  325. 

Type,  L.  tenuis  (Ayree)  =SynapUi  inhxrens  (O.  F.  Muller);  not  equivaleot 

to  Synaptukif  but  some  species  referred  to  Leptosynapta  now  referable  to 

Synaptula, 
Hderosynapta  Vbrbill,  Trans.  Conn.  Acad.  Sci.,  I,  Pt  2, 1867-71,  p.  346.     Type, 

Holothuria  vlridis  Lesueur  =  SynapttUa  vivipara  drstergren. 
Chondrodoea  (part)  Ostbrgren,   Ofversigt  af  Kongl.  VetenekapB-Akademiena 

F^rhandlingar,   1898,   No.  2,   p.   113.     Type,  Synapta  indivita   Semper.— 

SLurrsR,  Siboga  Holothurioidea,  1901,  p.  125. 

Tentacles  10  to  27  pinnate,  usually  with  numerous  divisions;  retractor 
muscles  present  (except  in  S.  nigra  according  to  Semper).  Cartilagi- 
nous ring  present  between  calcareous  ring  and  ring  canal;  perforations 
in  cartilaginous  ring  posterior.  Anchors  with  unbranched  stock  or 
handle  ^  to  shaft,  flukes  smooth,  the  middle  of  the  arch  beset  with  small 
granular  protuberances.  Anchor  plates  with  large  central  toothed  hole 
surrounded  by  six  other  toothed^  holes,  but  that  nearest  handle  only 
partly  toothed,  or  smooth,  and  its  outer  end  rather  acute.  This  hole 
is  arched  over  by  a  curved  rod  with  two  (not  four)  supports — i.  e.,  it 
is  not  branched  where  attached  to  anchor  plates,  as  in  following  genus. 
Madreporic  canal  single,  unbmnched. 

Synaptvla  as  here  used  includes  the  first  division  of  Ostergren's 
Chondrod(£a\  that  is,  all  the  species  enumerated  by  him  with  the 
exception  of  Synapta  beseliL^  Unfortunately  Ostergren's  appropriate 
name  can  not  be  retained  for  this  group  because  antedated  by  Synajh 
tula  Orsted.  Orsted's  species  (vivipara)  is  a  fairly  typical  member  of 
this  genus,  so  that  it  is  not  possible  to  restrict  Synaptvla  to  a  narrower 
genus  and  retain  Chondroclcm. 

The  still  earlier  name  Tiedemannia  Leuckart  can  not  be  applied 
with  certainty  to  any  species,   although  it  was  given  ostensibly  to 

«This  handle  is  finely  toothed,  but  not  with  conspicuous  divisions,  as  in  Euapta 
and  Opheodesotna, 

f>  A  difference  in  the  serrations  of  these  holes  exists  between  Euapta  and  Synaptuh. 
In  the  former  the  teeth  occupy  the  whole  circumference  of  the  holes  (except  in 
handle)  on  the  side  directed  toward  exterior  of  body  wall  (or  that  on  which  the 
bridge  occurs  in  the  handle).  On  tlie  inner  side  of  the  plate  they  occupy  only  half 
the  circumference.  In  Synaptula  the  teeth  occupy  only  half  (but  opposite  hal\'es) 
of  the  circumference  on  both  surfaces  of  plate.  In  Opheodesoma  the  teeth  are  as  in 
Euapta. 

^The  type  of  Synapta  Eschscholtz  (1829)  is  Synapta  mamiUosa.  This  is  equivalent 
to  the  earlier  Holothuria  maculaia  Chamisso  and  Eysenhardt,  1821,  according  to  Dr. 
Hubert  Lyman  Clark  in  litt.  The  name  therefore  stands  Synapta  maculata  (ChamiBSCi 
and  £ysenhardt),  with  Synapta  mamiUom  Eschscholtz,  1829,  S.  oceanica  (Lesson, 
1830),  f  Synapta  radiosa  (Lesson,  ISSO),  fS,  punchdaia  (Quoy  and  Gaimard,  1833), 
t  S.  doreyana  (Quoy  and  Gaimard,  1833),  S.  beselii  Jager,  1833,  and  possibly  others 
as  synonyms.  The  name  Synapta  can  not  be  used  for  the  inhxrens  group  as  Oster- 
gren  proposed.  Tlie  genera  closely  allied  to  Synapta  in  the  order  of  their  description 
stand  as  follows: 

Synapta  Eschscholtz,  1.829.     Type,  [S.  mamilloBa]  S.  mactdata  (Chamisso  and 
Eysenhardt)  Clark  [=S,  beselii  Jiiger,  and  authors].    Synonyms:  Oncinoiabe$ 
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Fistuliiria  vittata  Forskal.  ^  Leuckart  says :  ' '  Muss  offen bar  ein  eigen 
Genus  bilden,  welches  ich  Herrn  Geheimen  Rath  Tiedemann  zu  ehren, 
der  sich  so  gross  verdienste  um  die  Anatomie  der  Echinodermen  erwor- 
ben  hat,  Tiedemannia  genannt  habe.  L."  This  is  in  a  footnote.  In 
the  text  above  the  following  occurs:  ''Er  [Prof.  Leuckart]  zeigte 
unter  anderen,  dass  Fv^tularia  {Ilolothurla)  vittata  keine  Athmungs- 
werkzeuge  habe  wie  nolothnria  tuhuloHa  u.  a.,  dass  der  Eieratock  aus 
zwei  mehrfach  verjlstelten  Schlauchen  bestehe."  Dr.  Ostergren  writes 
me  as  follows  concerning  w^^a^a;  ^' ^  Clvondrochva  vittata  {¥ov^\i,Y 
werden  Sie  in  meinem  Verzeichnis  der  Synaptiden  nicht  finden.  Unter 
der  Namen  Syiiapta  vittata  (Forsk.)  findet  man  in  der  Litteratur 
verschiedene  Arten  Aqv  GditivrngQw  Chondrochva  \xnA  Euapta,^  von  denen 
jedoch  keine  mit  Forskal's  Fi^nlaria  vittata  identisch  sein  diirfte, 
denn  diese  besitzt  nur  12  Tentakel  (die  Angabe  Forskfil's  im  Texte  wird 
durch  die  Figur  bestatigt).  Mir  liegen  mehrere  solchen  Arten  aus 
dem  Rothen  Meere  vor  jedoch  konnte  ich  kein  von  diesen  sicher  mit 
der  Art  Forskal's  identificieren." 

There  can  be  no  certainty,  therefore,  that  Leuckart  really  had  For- 
skal's species,  and  indeed  that  this  species  is  a  Synajytida^  as  might  be 
sunnised  frond  Th^el's  summary.  If  vittata  has  only  12  tentacles, 
naturally  both  Theel  and  Lampert  are  in  error  in  placing  the  number 
at  15.  The  name  Tiedemannia  consequently  can  not  seriously  com- 
pete with  SijnaptuLa,  It  seems  questionable  if  ForskiU's  species  can 
ever  be  accurately  identified,  since  so  much  confusion  already  exists 
in  regard  to  it. 

SYNAPTULA  KEFERSTEINII  (Sclenka). 

Synapta  kefersteinii  Selenka,  Beitriige  zur  Anatomie  und  Systematik  der  Holo- 
thurien,  Zeitschr.  f.  wiss.  Zool.,  XVII,  1867,  p.  360,  pi.  xx,  figs.  120,  121. 
(Sandwich  Islands.) — Semper,  Ilolothurien,  1868,  p.  14,  pi.  v,  fig.  24;  pi. 
xxxix,  fig.  11.— Th6el,  Challenger  Holothurioidea,  Pt.  2,  1886,  p.  19. 
Authors  up  to  Ostergren. 


Brandt,  1835;  ?Reynandui  Brandt,  1885;  Chomlroclcea  (part),  Ostergren, 
1898.  This  is  a  monotypic  genus  differing  from  Synaptula  in  the  character 
of  the  anchor  plates,  and  branched  niadre|)oric  canal. 

Synaptvht  Orstkd,  1851.  Type,  S.  nvipara  (irsted.  Synonyms:  Ltptofsynapta 
(part)  Verrill,  1867-1871;  Ileterosynapla  Verrill,  1867-1871;  Chondrocln^a 
(part)  Ostergren,  1898. 

Leptosifnapia  Verrill,  1867-1871.  Type,  L.  tenuw  Ayres  (not  Quoy  and  Gai- 
mard)=X.  irJuvrens  (O.  F.  Miiller).  Synonyms:  Dactylota  (part)  Brandt, 
1835;  i%na/>to  Ostergren  (not  Eschscholtz),  1898. 

Evjapta  OsTERGBBN,  1898.     Type,  Ea,  godeffroyi  (Semper). 

Labidoplax  Ostergren,  1898.  Type,  X.  buskii  (M' In  tosh);  Sj/mipfa  taiera  Nor- 
man is  a  nomen  nudem. 

Prolanky ra  O^ERGREH,  1898.     Type,  P.  abyssicola  (Theel). 

Opheodesoma  nob.  Type,  0.  s^pectahilis,  new  species;  see  below.  Near  Euapta, 
aOken'a  Isis,  XXIII,  1830,  p.  685. 
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Chondroclcea  kefersteini  Ostebgren,  Daa  system  der  Synapteden,  Ofven»igt,  etc. 
1898,  no.  2,  p.  114. 

Tentacles  25  to  26,  with  30  to  62  (or  even  80  according  to  Semper) 
digits  along  either  side  in  a  ci'owded  zigzag  series,  or  even  two  series. 
Cartilaginous  ring  7  mm.  wide,  with  17  small  perforations  on  pos- 
terior border.  Polian  vesicles  23  in  the  single  specimen  avaiiaUe. 
Single  madreporic  canal  in  dorsal  mesentery;  madreporic  body  rather 
elongate.  Anchor  arms  smooth .  the  stock  on  handle  without  proc- 
esses but  very  minutely  roughened  along  the  edge.  Anchor  plates 
symmetrical,  with  six  larger  dentate  holes,  a  smaller  partially^  dentate 
one,  together  with  two  large  and  three  or  four  small  smooth  ones  at 
the  handle.  Miliary  granules,  smell  irregular  rods  or  incomplete 
rosettes.     Color  in  life,  brownish  green;  in  alcohol,  reddish  brown. 

Localities. — Station  4031,  Penguin  Bank,  south  coast  of  Oahu  Island, 
27  fathoms,  fine  coral  sand,  foraminifera,  coral;  Station  3876,  Auau 
Channel,  between  Maui  and  Lanai  islands,  28  to  43  fathoms,  sand  and 
gravel;  5  fragments. 

The  specimen  from  4031  consists  of  a  fragment  about  250  mm.  long 
(in  life)  of  the  anterior  portion  of  an  animal,  while  those  from  3876 
are  fragments  of  the  posterior  part  of  two  or  three  smaller  individ- 
uals. The  former  has  lost  the  calcareous  deposits  through  dissolutioa, 
bmt  in  the  latter  specimens  they  are  in  good  condition.  The  deposits 
agree  fairly  well  with  Selenka's  figure.  In  the  handle  of  the  anchor 
plates,  which  are  0.24  to  0.25  mm.  long,  are  three  small  smooth  holes 
and  two  large.  The  third  large  hole,  which  is  smooth  in  Selenka'^s 
figure,  is  toothed  around  the  posterior  border.  This  hole  is  consid- 
erably smaller  than  the  other  two  in  the  handle  and  is  median  in  posi- 
tion. Of  the  three  small  holes  the  median  is  the  largest.  The  rod 
which  forms  an  arch  across  handle  is  toothed  on  posterior  border  and 
has  one  or  two  teeth  on  outer  border.  The  teeth  in  the  six  serrate 
holes  are  very  conspicuous.  The  stock  or  transverse  handle  at  the 
end  of  the  shaft  of  the  anchor  is  without  any  processes,  but  it  is 
minutely  roughened.  There  are  a  few  granuliform  protuberances  on 
the  central  portion  at  the  base  where  the  two  flukes  join  each  other. 
Miliary  gmnules  are  similar  to  Semper's  figures,  namely,  small  irreg- 
ular rods  about  0.01  to  0.0135  mm.  long,  often  expanded  into  plate- 
like forms.     (Plate  LXXX,  tig.  2.) 

Three  fragments  of  a  small  individual  minus  the  anterior  end  were 
also  taken  at  3870.  The  deposits  are  essentially  as  in  the  adult,,  but 
the  handle  of  the  anchor  plates  may  have  as  many  as  five  or  six  small 
holes.  The  handle  or  stock  is  more  frequently  al)sent  fi'om  the  anchor 
shafts,  and  the  miliary  granuie.s  are  simpler  than  in  the  above-described 
specimen,  almost  exactly  like  Semper's  figures*  Ludwig  has  noted 
that  the  seventh  hole  in  the  anchor  plate  is  toothed^  and  Bedford* 
in  a  specimen  from  Rotuma  found  toothed  and  smooUti  holes. 

aZool,  Jahrb.  Syst,  111,  1888,  p.  818.  o  proc.  Zool.  Soc.,  1808,  p,  847. 
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This  species,  the  type  of  which  came  from  the  Hawaiian  Islands, 
may  be  readily  distinguished  from  other  synaptids  of  the  region  by 
the  number  of  tentacles.  Semper  records  the  species  from  Samoa,  and 
it  has  been  taken  also  at  Amboina,  Rotuma,  and  Kosseir  (Red  Sea). 

Genus  EUAPTA  Ostergren. 

Euapta  5cterorbn,  Das  Syetem  der  Bynaptiden,  Of  v.  Ak.  Forh.,  No,  2,  1898, 
p.  112.  Type,  Euapta  (olim  Syruipla)  godeffroyi  (Semper). — Sluitkb,  Siboga 
Holothurioidea,  1901,  p.  123. 

Synapia  (part)  Authors  up  to  cWergren. 

Tentacles  normally  15  (13  to  17)  pinnate,  with  numerous  digits  either 
free  or  united  by  web  for  half  their  length.  Cartilaginous  ring  absent. 
Stock  of  anchors  branched,  arms  smooth,  but  beset  in  middle  of  arch 
(opposite  end  of  shaft)  with  numerous  small  granuliform  protuber- 
ances. Anchor  plates  with  a  large  central  hole,  surrounded  by  six 
(or  seven)  other  large  holes,  all  toothed,"  except  that  adjacent  to 
handle,  which  is  toothed  on  inner  part  of  circumference  only.  Handle 
of  plate  arched  over  by  a  curved  rod  with  four  supports,  i.  e.,  it 
joins  the  plate  in  two  places,  on  either  side.  The  handle  or  attached 
end  of  anchor  plates  with  two  large  and  several  small  smooth  holes, 
one  of  the  large  holes  situated  on  each  side  of  the  rather  acute  outer 
end  of  the  usual  large  median  hole  of  the  handle;  the  latter,  as  well  as 
the  lateral  holes  of  the  handle,  is  spanned  by  the  arched  rod.  Cal- 
careous ring  without  conspicuous  anterior  projections.  Madreporic 
canal  single  (or  very  few  and  doi-sally  situated).  Retractor  muscles 
present. 

Thia  is  equivalent  to  section  A  of  Ostergren's  FAiapta  and  includes 
godeffroyi  (Semper),  lappa  (J.  MuUer),  and  />f>///(Ludwig). 

EUAPTA  GODEFFROYI   (Semper). 

Synapta  godeffroyi  Semper,  Reiseii  ein  Arc-hipel  Pliilippineii,  Pt.  2,  I,  Holothu- 

rien,  1868,  p.  231,  pi.  xxxix,  fig.  13  (Samoan  Islands). 
Euapta  godeffroyi  OerrBROREN,  Das  System  der  Svnai)ti(len,  Of  v.  Ak.  Forh.,  No.  2, 

1898,  p.  113. 

Tentacles  14  to  16  (14  and  15  in  Hawaiian  examples)  pinnate,  with 
about  66  to  70  digits  united  for  about  half  their  len<^th  by  a  thin  web. 
Deposits:  Anchors  with  smooth  arms  and  about  six  to  eight  minutely 
spiny  processes  to  handle  of  shaft;  anchor  plates  with  seven  large 
dentate  holes  and  two  large  and  three  (or  more)  small  smooth  holes  in 
handle;  the  seventh  hole  acutely  ovate  and  only  partially  dentate; 
miliary  rosettes  subcircular  with  a  hole  in  center.  Anchors  not 
deformed  in  Hawaiian  specimens.  Color  in  alcohol,  creamy  white 
with  spaced  broad  bands  of  olive  brown  across  the  bac»k  and  slightly 
darker  lines  than  general  body  tone  along  dorsal  radii.     The  ground 

«A  difference  in  the  distribution  of  the  serrations  of  these  l^ml^^i^jSynaptula  and 
Euapta  has  been  mentioned  under  Synaptula. 
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color  of  body  is  really  a  livid  grayish,  closely  marbled  with  creamy 
white  representing  aggregations  of  rosettes.  The  brown  bands  more 
or  less  spotted  with  whitish.  Tentacles  grayish  green  to  yellowish 
gray.  Polian  vesicles  large,  about  30  in  number.  Madreporic  body 
single,  in  dorsjil  mesei^ter}'.     Length  of  alcoholic  specimen,  250  mm. 

Localitiea. — Station  3()72,  Auau  channel  between  Maui  and  Lanai 
islands,  43  to  32  fathoms,  j'ellow  sand,  pebbles,  coral;  Station  3H76, 
same  locality,  28  to  43  fathoms,  sa^d  and  gnivel;  Hilo,  Hawaii  (H.  W. 
Honshaw,  collector.  Ace.  No.  4182.*,  U.S.N. M.);  4  specimens. 

The  calcareous  ring  is  slightly  different  from  the  figure  given  by 
Semper.  Thus  the  radial  pieces  have  an  anterior  perforation  but  the 
posterior  border  is  not  so  deeply  notched,  rather  less  so  than  the  inter- 
radial  pieces,  which  are  also  a  trifle  less  exaivated.  The  Polian  vesi- 
cles are  somewhat  uneriual  in  length,  the  longest  being  30  mm.  The 
long  rachis  of  either  half  of  gonad  gives  off  at  intervals  a  slender 
tubule  three  or  four  times  dichotomously  branched.  Retractors  well 
developed.     Madreporic  body  is  elongated. 

The  anchor  plates,  the  exact  form  of  which  is  best  seen  from  the 
figure  (Plate  LXXXI,  fig.  36*),  appear  to  be  rather  more  regular  than  in 
Samoan  examples,  judging  from  Semper's  figures.  The  two  larger 
smooth  holes  of  handle  are  symmetrically  placed,  the  rather  acute 
anterior  end  of  the  odd  half-serrate  hole  being  between  their  hinder 
ends.  Usually  there  are  three  small  perforations  on  edge  of  handle, 
the  central  one  being  largest;  rarely,  however,  there  is  but  one,  or  the 
three  are  subequal  and  less  regular  than  in  figure.  Plates  are  about 
0.27  mm.  long.  I  find  no  peculiar  auchors  with  trii-adiate  shafts  such 
as  Semper  figures.  The  arms  or  flukes  are  occasionally  bent  off  their 
plane.  The  stock  or  handle  to  shaft  has  six  to  eight  minuteh^  spiny 
or  rugose  processes,  and  there  are  a  few  granuliform  protuberances  at 
the  opposit-e  end  where  the  two  arms  join.  Anchors  are  alx)ut  0.38 
mm.  long.  Rosettes  are  about  0.021  to  0.027  mm.  in  diameter.  In 
perisome  surrounding  mouth  are  many  rosettes  and  numerous  straight 
or  slightly  curved  rods  thickened  or  branched,  and  minutely  spiny  at 
tip.  The  surface  of  these  rods,  which  are  abundant  also  in  digits  of 
tentacles,  is  thickly  covered  all  over  with  minute  granuliform  spines 
or  asperities.  Their  length  in  the  tentacles  is  0.13  to  0.27  mm.  and  in 
the  oral  disk  0.12  to  0.24  mm.,  usually  nearer  the  former  than  latter 
dimensions.  (See  Plate  LXXXI,  fig.  3i.)  These  rods  are  not  mentioned 
by  Semper,  but  they  were  probably  overlooked  in  the  type  specimens. 
Neither  does  Bedford  speak  of  them.  He  found  no  malformations  in 
the  deposits  in  his  specimens  from  Rotuma." 

Euapta  godtffroyl  has  been  recorded  from  Mauritius,  Pelew,  Thurs- 
day, Fiji,  Samoa,  Caroline,  and  Rotuma.  The  Hawaiian  records  thus 
materially  extend  its  known  range.  . .  , 

^  ~ g,fcedby(.J.OOQk - 

»Proc.  Zool.  Soc.,  1898,  p.  847. 
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OPHEODESOMA,  new  genus. 

Type. —  Opheodewma  spectahilix. 

Numerous  madreporic  canals,  distributed  around  the  ring  canal. 
Cartilaginous  ring  sometimes  present,  when  perforations  are  along 
anterior  border,  not  along  posterior  border  as  in  Synnptula,  The 
two  large  lateral  holes  in  handle  of  anchor  plate  absent,  the  central 
hole  larger  than  in  Euapta^  and  rounded,  not  acute,  on  the  outer  edge; 
plates  otherwise  as  in  Exmpta.  Calcareous  ring  with  conspicuous 
anterior  projections.  Tentacles  and  anchors  as  in  Eivapta,  Retractors 
present. 

Some  notes  on  this  genus  will  be  found  under  the  following  species. 
The  genus  includes  species  mentioned  under  section  B  of  Ostergren's 
Euapta — glabra  (Semper),  grained  (Semper),  and  ne^penthia  (J.  Miiller). 

OPHEODESOMA  SPECTABILIS,  new  species. 
Plate  LXVI;  Plate  LXXX,  figs.  1,  Xa-d;  Plate  LXXXl,  fig.  2. 

Tentacles  15  (very  rarely  10),  rather  long,  pinnate;  digits,  30  to  70 
(usually  50  to  54),  united  for  half  their  length  by  a  web.  When  liv- 
ing the  animal  is  characterized  usually  by  five  regular  scries  of  num- 
erous large  globular  protruberances  extending  from  end  to  end  of 
body ;  occasionally  these  are  absent.  Body  wall  rough,  opaque.  De- 
posits: Symmetrical  anchor  plates  with  six  large  toothed  holes,  and  in 
the  handle  one  still  larger  hole  (serrate  on  border  toward  free  or  large 
end  of  plate  and  rounded,  not  acute  on  opposite  border),  and  in  addi- 
tion four  or  five  small  smooth  holes  bordering  free  edge  of  handle. 
Occa.sionally  one  or  two  small  partially  serrate  holes  are  present  on 
distal  border  of  plate,  causing  some  asymmetry.  Anchors  with  smooth 
flukes,  and  about  seven  to  ten  minutely  spinous  protuberances  on  the 
stoi-'k  or  handle  to  shaft.  Miliary  granules,  tiny  rosettes  usually  with 
a  small  hole  in  center.  Cartilaginous  ring  well  developed,  with 
medium-sized  holes  on  anterior  border,  adjacent  to  calcareous  ring. 
Polian  vesicles  many  (over  100);  madreporic  canals  small  and  very 
numerous,  forming  a  crowded  series  over  the  whole  extent  of  ring 
canal.  Color  in  life,  reddish  orange  spotted  with  brown,  the  brown 
forming  transverse  more  or  less  internipted  bands;  ventral  surface 
posteriorly  grayish,  spotted  with  whitish  and  barred  with  dark  gray. 
Tentacles  dark  dull  greenish.  The  protruberances  are  usually  rather 
dark.  Length  variable.  The  largest  individuals  observed  were  600 
mm.  long  (2  feet).  Others  were  300  to  450  mm.  The  length  depends 
largely  5  of  course,  on  the  amount  of  extension  of  the  animal  at  moment 
of  measurement. 

Locality. — Pearl  Harbor,  near  Honolulu,  Oahu  (Aiea  and  other  por- 
tions of  harl)or).  Very  common  in  shallow  water  on  sandy  bottom 
and  on  submerged  coral;  CO  specimens. 
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The  tentacles  appear  to  be  quite  constantly  15  except  for  two  speci- 
mens which  hav^e  16.  They  are  20  to  25  mm.  long  when  extended. 
Occasionally  one  or  more  tentacles  are  considerably  smaller  than  the 
rest,  but  as  there  is  no  constancy  in  position,  1  suppose  these  repre- 
sent regenerating  members.  Occasionally  individaals  are  found  which 
have  lost  a  tentacle  and  passess  an  incipient  *'bud''  in  its  place.  As 
noted  in  the  dir*gnosis,  the  number  of  digits  varies  considerably,  but 
in  the  large  teDtacles  it  is  usually  over  50.  The  small  niunber  of  30 
is  found  only  on  small  tentacles  above  alluded  to.  If  one  is  fortunate 
in  finding  a  tentacle  with  the  digits  extended,  the  web  is  seen  to  extend 
slightly  beyond  the  middle  of  the  digits.  The  longest  digits  are  at 
the  middle  of  the  tentacle,  and  thence  they  are  graduated  in  size 
toward  either  end,  the  smallest  being  proximad,  where  they  cease 
about  G  nmi.  from  base.  The  surface  of  body  is  very  rough  with 
the  anchors,  but  the  surface  of  the  perisome  itself  appears  to  be 
smooth  in  decalcified  specimens. 

The  calc.reous  ring  is  fairly  stout  and  is  composed  of  15  pieces, 
there  beinp'  two  interradials  between  each  radial.  Both  are  slightly 
excavated  on  posterior  border.  The  radials  have  a  large  perforation 
on  the  anterior  border  and  the  interradials  a  simple  subspatulate 
process.  The  exact  form  is  best  appreciated  from  figures.  The  car- 
tilaginous ring  is  about  5  mm.  wide  and  the  perforations  occur  regu- 
larly opposite  each  piece  of  the  calcareous  ring,  so  that  the  concave 
posterior  be  rder  of  the  piece  forms  the  anterior  edge  of  a  perforation. 
These  perforations  var}^  in  size,  even  in  the  same  individual,  being 
from  0,5  to  1.25  mm.  long.  In  the  dorsal  mesentery  is  a  single  slender 
niadreporic  canal,  and  in  addition  very  many  (upward  of  fifty)  shorter 
ones  foriM  a  crowded  series  all  along  the  ring  canal.  The  latter  are 
curved  or  twisted  and  are  about  0.5  to  1  mm.  in  length,  usually  less 
than  a  millimeter.  Polian  vesicles  are  extremely  numerous  (125  in  one 
spei'imeii),  and  in  preserved  specimens  are  often  slender  and  filamen- 
tous, forming  a  tangled  mass  of  threads  all  around  the  ring  canal. 
At  their  base  is  the  wreath  of  madreporic  canals.  Length  of  Polian 
vesicles  about  10  mm.  or  less.  Gonad  in  a  right  and  a  left  tuft.  When 
fully  developed  it  extends  nearly  to  middle  of  body.  The  long  slender 
racliis  gives  off  at  intervals  a  slender  tuft  of  tubules,  which  is  reallj'  a 
single  tubule  three  or  four  times  dichotomously  branched.  Fairh' 
well  developed  retractor  muscles  are  present.  Ciliated  urns  are 
abundant  on  mesentery  near  attachment  to  body  wall.  This  portion 
of  mesentery  in  anterior  part  of  body  is  fineU'^  perforated. 

The  an(^hor  plates  are  fairly  broad  for  length,  the  latter  being  0.285 
to  0.298  mm.  The  exact  form  is  best  appreciated  from  figure.  Usu- 
ally there  are  six  toothed  holes,  but  occasionally  one  or  two  small  per- 
forations occur  at  broad  end.     A  plate  with  one  such  is  figured.    (Plate 
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LXXXl,  fig.  2.)  Besides  the  four  or  five  smooth  holes  on  border  of 
handle,  several  very  fine  perforations  are  occasionally  interpolated 
irregularly  between  these  and  the  edge.  The  anchors  are  0.4  to  0.45 
mm.  long.  On  the  edge  at  the  point  where  the  flukes  join  are  three 
or  more  inconspicuous  granuliform  protuberances.  The  flukes  are 
sometimes  slightly  twisted  oflf  their  proper  plane,  and  are  thus  asym- 
metrical. The  small  rosettes  are  subcircular  and  0.0135  to  0.0189 
mm.  in  diameter.  They  are  more  numerous  on  the  lighter  portions 
of  the  integument  (especially  ventrad)  than  on  the  darker,  and  are  so 
arranged  as  to  give  the  effect  of  marbling  under  low  power  of  micro- 
scope. When  they  are  particularly  abundant  they  leave  more  or  less 
open  circular  spaces  (where  they  are  only  scattered)  in  which  an 
anchor  and  its  plate  occur.  In  the  perisome  surrounding  the  mouth 
are  numerous  rods  0.0675  to  0.135  mm.  long,  smooth  except  for  the 
tops,  which  are  slightly  swollen  and  bluntly  toothed  or  merelj^  rough- 
ened (Plate  LXXX,  fig.  Id).  No  rods  in  digits  as  in  Euapta  godeffroyi^ 
but  relatively  few  rosettes  occur  there. 

This  strikingly  colored  synaptid  is  abundant  in  the  shallow  water  of 
Pearl  Harbor,  at  Aiea,  and  other  localities.  From  the  shore  one  may 
see  numerous  individuals  slowly  crawling  over  the  soft  bottom  among 
the  scattered  sea  weeds.  Many  specimens  were  taken  with  a  dip  net 
from  the  boat  landing  at  Doctor  McGrew's  place,  Aiea.  When  the 
animal  is  moving  the  tentacles  are  slowly  brought  into  play.  The 
large  globular  excrescences,  which  frequently  form  five  series  along 
the  bod3%  may  possibly  aid  in  locomotion,  although  numerous  indi- 
viduals without  these  were  observed  creeping  about.  It  will  be  noted 
that  these  protuberances  do  not  form  double  rows  as  in  Synapta 
maculata  [i.  e.,  heselif]  and  Oplie(>dei<iytria  glaJrra, 

This  species  is  closel}^  related  to  OpheodeHoma  gldbra  (Semper).  I 
hav^e  sent  specimens  to  Dr.  H.  L.  Clark,  who  believes  that  they  are 
referable  to  glah'a^  as  he  is  inclined  to  minimize  the  importance  of  the 
cartilaginous  ring.  After  a  thorough  reexamination,  I  am  unable  to 
agree  with  Doctor  Clark  and  have  decided  to  keep  the  form  separate, 
although  in  a  different  genus  from  that  in  which  I  originally  placed  it 
[Syiiaptida).  Thus,  following  Doctor  Clark,  I  have  considered  the 
form  of  the  calcareous  particles  as  of  generic  value,  rather  than  the 
presence  of  a  cartilaginous  ring. 

The  following  characters  in  parallel  columns  will  serve  to  contrast 
spectabilu  and  glabra.  The  authorities  for  the  statements  concerning 
glabi'a  are  in  parentheses.  Neither  Doctor  Clark  nor  I  have  seen 
specimens  of  this  species. 


Digitized  by  VjOOQ  IC 


726  PROCEEDINGS  OF  THE  NATIONAL  MVSEVM.  tol  xxxii. 

Glabra, 


SpeclabUis. 


Well-<levelope<l  i-artilaginoiis  ring  pres- 
ent. 

Interradial  pieces  of  calcareous  ring 
broadly  truncate  anteriorly;  radial  pieces* 
rounded  anteriorly  with  large  hole. 


Surface  of  body  very  rough  from  the 
anchors  (both  in  life  and  when  preserved 
in  alcohol).     Anchors  lie  near  surface. 


Characteristic  protuberances  when  pres- 
ent forming  five  single  series  along  body. 


Color  in  life,  reddish  orange  spotted 
with  brown,  the  brown  forming  trans- 
verse more  or  less  interrupted  bands;  ven- 
tral surface  grayish  i)08teriorly,  s|>otted 
with  whitish  and  barred  with  dark  gray. 


Cartilaginous  ring  al»ent. "     (Th^l/i 


Interradial  pieces  tapering  anteriorly 
and  subacute;  radial  pieces  angular  ante> 
riorly  with  small  hole.     (Semper,   PI. 

IV,  fig.  8«.) 

Surface  of  body  smooth,  not  roujfh- 
ened  by  anchors  either  in  life  or  when 
preserved.  Anchors  deep  in  the  ekin. 
(Semper,  *  Sluiter. ) 

Characteristic  protuberances  when 
present  forming  five  double  series  along 
txxiy.     (Semi)er,  PI.  II.) 

Color  in  life,  uniform  Van  Dyke  brown; 
in  alcohol,  uniform  reddish  brown  or 
dark  brown.     (Semper,  PI.  II,  Th<^l.) 


oTheel  states  (Challenger  Holothurioidea,  Pt.  2,  p.  20):  "Cartilaginous  rinj? 
absent.*'  Semper  docs  not  mention  the  ring  in  his  origimil  description  (Holothu- 
rien,  p.  12),  but  as  he  mentions  its  presence  in  all  the  species  of  Stmaptula  he 
descril)ed  we  are  led  to  suppose  that  the  structure  is  absent  in  glabra.  Further- 
more, Sluiter,  who  has  descril^ed  numerous  Bi>ecie8  of  Si/naptula  (sub  nomine  CAow- 
drocl(ea)j  places  glabra  under  Extaptaj  which  he  would  not  have  done  without 
remark  if  a  cartilaginous  ring  had  been  present^  Ostergren,  who  gives  primary 
importanc^e  to  the  cartilaginous  ring,  did  not  find  it  in  glaltra. 

ft  This  I  consider  an  important  difference.  Semper  says  (Holothurien,  p.  II, 
under  Synapta  beselii):  "Bei  einer  3  Fuss  langen  neuen  Art,  meiner  Synaftia  glal/ra^ 
liegen  diese  Organe  [i.  e.,  the  anchors]  im  Gehen  so  tief  in  die  Haut  eingebettet, 
dai«s  ich  sie  wegen  ihrer  ganz  glattcn  schliipfrigen  Haut  fi'ir  ganz  ankerlos  hielt, 
solange  ich  die  Ilaut  nicht  microskopisch  untersucht  hatte.'*  Under  the  description 
of  glabra  (p.  12)  he  says:  *'Hier  liegen  die  Anker  *  *  *  so  tief  in  der  Ifaut, 
dass  man  sie  erst  nach  dem  Tode  leicht  erkonnt,  denn  sell)st  unsanfte  Beruhninjf 
veranla^st  das  lebenskr.lftige  Thier  nicht  im  Mindesten  sie  hervorzustrecken,  sodaaa 
ich  langer  Zeit  das  Thier  fiir  eine  riesige  Chirodota  hielt." 

I  handled  over  a  hundred  Ophefhiesoma  »pectabilis  in  life  and  can  safely  afl^rni  that 
the  anchors  are  in  nowise  embedded  deep  in  the  skin.  They  are  in  evidence  as  soon 
as  one  picks  up  an  animal. 

There  is  no  Synaptula  with  which  the  present  species  can  be  con- 
fused, on  account  of  the  fundamental  difference  in  the  form  of  anchor 
stock  aiKi  the  presence  of  numerous  madreporic  bodies  in  combination 
with  15  tentacles.  Several  species  have  been  listed  as  SynapUiViUata^ 
these  spi^cies  being  either  Synaj>tula  or  Euapta,  The  Synapia  or 
FlHtnlaria  rlttatn  of  Forskal  is  unknown.  Th^el  lists  a  15-tentacled 
''Synaptfi  riftata^^^  which  has  a  cartilaginous  ring  (according  to  Muller, 
although  Miiller  probably  did  not  know  a  J'Y^tularla  vittata.)     Under 


NO.  1655.  HA  WAHAN  HOLOTHIJRIANS-FISHER.  727 

his  synonymy  Th^el  gives  a  reference  to  Herapath.^  This  figure  is 
that  of  some  Euupta,  Lampert*  lists  Synapta  vlttata^  with  the 
same  reference  to  Herapath  in  synonymy.  He,  however,  examined 
a  specimen  at  first  hand,  for  he  found  ''  numerous  inadreporlc  'bodieny 
No  known  species  occurs  which  has  madreporic  bodies  numerous 
( Opheodesoma)  and  at  the  same  time  anchors  and  plates  like  those 
figured  by  Herpath  {Euapta).  Just  as  Doctor  Ostergren  says,  in  his 
letter,  different  authors  are  trying  to  fasten  Forsk&l's  name  on  to 
several  different  species  of  at  least  two  genera.  Sluiter  has  recently^ 
listed  a  specimen  of  "  Chondrocloea  mttata^'*  basing  his  identification 
on  Jager's  description,^  but  there  is  no  telling  what  his  13-tentacled 
species  is.     He  gives  no  figures. 

Thus  it  would  seem  that  all  the  comparisons  of  Opheodesoma  specta- 
hills  must  be  made  within  the  genus  and  not  with  Synaptulas;  Opheo- 
desoraa  glabra  is  the  only  species  which  shows  very  close  resemblances 
with  spectahilis. 

Perhaps  the  erection  of  a  new  genus  requires  some  defense.  The 
character  of  the  anchor  plates,  the  numerous  madreporic  canals,  the 
occasional  presence  of  a  cartilaginous  ring  differing  in  structure  from 
that  of  Synaptula^  the  presence  of  anterior  projections  on  calcareous 
ring  divides  the  group  of  »pectahilii<^  glabra^  grlsea^  and  serpetitina  very 
sharply  from  that  of  godeffroyi  and  lappa.  In  respect  to  the  cartilag- 
inous ring,  spectahilis  bridges  the  gap  to  Synaphila^  but  the  differ- 
ences in  deposits  are  sharp,  while  the  ring  itself  is  different  in  structure. 

Genus  PROTANKYRA  Ostergren. 

Synapta  (part)  Authors  up  to  Ostergren. 

Protankyra  Ostergren,  Ofv.  Ak.  Forh.,  LV,  1898,  p.  1 16.    Type,  Sifnapla ahyssicolu 
Th^el. 

Tentacles  10  to  14  digitate  with  four  or  live  digits.  Retractor  mus- 
cles and  cartilaginous  ring  absent.  Anchor  arms  serrate,  the  vertex 
without  minute  knobs  or  granules;  stock  or  handle  branched  occa- 
sionally. Anchor  plates  without  abruptly  narrowed  handle  and  with 
numerous  irregular  holes.  Almost  always  an  irregular  perforated 
arch  over  the  attached  end  of  plate,  united  with  latter  in  several 
places.     Circumference  of  plate  uneven  or  incomplete. 

"Quarterly  Jour.  Mic.  Sci.,  1865,  pi.  i,  fig.  6,  is  exact  reference,  according  to 
I^mpert. 

'>Seewalzen,  p.  216. 

<'Siboga  Holothurioidea,  p.  126. 

c/De  Holothuriis,  1833,  p.  14. 
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PROTANKYRA  ALBATROSSI,  new  species. 

Plate  LXXXI,  figs.  1,  la;  Plate  LXXXII,  fige.  4,  4a-<!. 

Tentacles  12  (varying  occasionallj^  to  13  or  14),  with  4  digits,  the  2 
terminal  being  longest,  a  series  of  three  to  six  small  ^'sensory  cups" 
on  either  side  of  tentacle  between  proximal  digit  and  base.  Two  ventral 
Polian  vesicles.  Madreporic  canal,  single,  dorsal.  Deposits:  Anchors 
with  a  rather  long  shaft,  spiny  handle  and  upwai*d  to  nine  t-eeth  on 
either  arm.  Anchor  plates  i-ather  large,  very  variable,  with  two  lai^e 
central  holes  and  numerous  smaller  ones;  edge  uneven;  occasionally  an 
incipient  handle.  Along  the  radii,  in  oral  disk,  and  tentacles,  many 
irregular  rod-shaped,  C-shaped,  O-shaped,  and  variously  formed  grainf;. 
Color  in  life,  translucent  white,  often  with  a  pale  lilac  tinge.  Length 
of  large  specimen,  100  mm.,  slender. 

Localities,— Ty^  (Cat.  No.  21227,  U.S.N.M.)  from  Station  384(^ 

south  coast  of  Molokai  Island,  266  to  314  fathoms,  light-brown  mud, 

sand,  rocks;  bottom  temperature,  46-\     Taken  also  at  the  following 

stations : 

IM  of  SLcBtioM. 


Sta-  I 
tion.  I 


Locttlity. 


I  , 


3839 
3895 
39H1 
3998 
4043 
4044 


3835  South  coast  of  Molokai  Island. 

3836    do 

....do 

....do 

Vifinity  of  Kaiuii  Island 

do 

West coaMtof  Hawaii  Island. . . 
....do 

4079  I  North  coa^t  of  Maui  luland 

4082    do 

....do 

Vicinity  of  Kauai  Inland 

do 

....do 

....do 

....do 


4083 
4132 
4139 
4140 
4141 
4142 


Depth, 


169-182 
238-255 
259^266 
252^29 
237-164 
•235-228 
•286-'233 
233-19S 
143-178 
220--238 
238-25S 
257-312 
512-339 
839-437 
437-632 
632-881 


Nature  of  bottom. 


Fine  brown  sand,  mud. 

BrowDiAh  gray  mud.  sand. 

Light-brown  mud,  .nand. 

Coral,  rocks. 

Fine  coral  sand. 

Coarse  brown  coral  (»nd,  slielle.  roeksL 

Gray  sand,  broken  shells,  nx:ks. 

Fine  gray  sand. 

Gray  sand,  forcuninifera. 

Gray  sand. 
DO. 

Fine  gray  sand,  mud. 
I  Fine  gray  .Hand.  ri»oks. 
I  Fine  gray  sand. 
!  Volcanic  sand,  foraminifera. 
j  Coarse  manganese  sand  rocks. 


Ninety  specimens. 

Tentacles  are  usually  12,  but  specimens  with  13  and  14  are  occa- 
sionally found,  often  from  the  same  station  as  those  with  12.  The 
digits  are  fairly  constantly  4;  only  in  a  single  case  out  of  a  number 
examined  did  a  tentacle  have  6.  Along  either  side  of  the  tentacle 
between  the  proximal'  digit  and  the  base  is  a  series  of  from  three  to 
six  small  pear-shaped  bodies  attached  by  the  smaller  end,  about  0.2  to 
0.25  mm.  in  length.  They  apparentl}?^  correspond  to  the  ^^ ciliated 
sucking  disks''  which  Semper  figures  for  Aiiapta  (/rac/'lfs.  In  the 
present  specimens  they  appear  to  be  considerably  contracted,  and  it  is 
not  certain  whether  there  are  cilia  present  at  the  tip.  The  series  is 
not  always  very  regular,  the  proximal  body  standing  out  of  line  in 
many  cases. 

The  anchor  plates  are  very  variable  in  shape,  and  many  are  in  dif- 
ferent stages  of  development.     Complete  plates  mnge  from  0.2  to 
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0.27  mm.  in  length.  There  are  two  large  central  holes,.but  the  others 
v^ary  so  much  in  size  that  it  is  futile  to  attempt  a  detailed  description. 
The  figures  will  serve  to  illustrate  the  usual  type.  Occasionally  there 
Ls  an  incipient  handle  (Plate  LXXXII,  fig.  4),  such  as  is  well  developed 
in  Labidoplaxy  but  plates  in  the  same  individual  vary  greatly  in  this 
respect.  In  specimens  from  a  more  considerable  depth  (4141,  4142) 
the  outline  of  the  plates  is  rather  more  even,  the  two  central  holes  are 
relatively  smaller  than  those  from  lesser  depths,  the  calcareous  frame- 
work is  somewhat  stouter,  and  the  plates  average  a  little  larger.  The 
anchors  are  0.24  to  0.35  mm.  long.  Many  are  represented  b}'  simple 
rods,  being  in  a  state  of  development.  The  miliarj^  grains  vary  con- 
siderably in  number,  being  scarce  in  some  specimens  and  abundant  in 
others.  When  present  in  normal  numbers  they  are  arranged  in  two 
seines  along  each  radius,  with  others  scattered  sparsely  on  either  side 
of  the  series.  The  O-  and  C-shaped  grains  are  commonest,  but  other 
forms  are  numerous.  In  some  specimens  variations  of  straight  or 
slightly  curved  rods  predominate.  In  the  shaft  of  the  tentacle,  C-  and 
O-shaped  bodies  predominate,  but  in  the  digits  slighth"  curved  rods. 
Grains  in  the  body  range  from  about  0.04  to  0.065  mm.  in  length; 
those  in  the  tentacles  are  smaller,  and  those  in  oral  disk  smallest.  The 
figures  are  drawn  to  scale. 

Although  this  species  is  undoubtedly  closely  related  to  Protanlcyra 
challengen  (Theel),  there  are  a  number  of  differences  of  considerable 
importance,  namely,  the  presence  of  two  series  of  little  ''sensory 
cups"  on  tentacles,  the  variable  number  of  tentacles,  arrangement  of 
miliary  granules,  as  well  as  their  somewhat  different  form,  more  elab- 
orate anchor  plates.  Even  the  calcareous  ring  presents  points  of  dif- 
ference.*  Sluiter*  has  named  a  variety  nlhogivS  of  1\  chullengeri^  the 
plates  of  which  are  more  like  those  of  the  present  species  than  are 
typical  chaUengerL  In  other  points  sibogie  seems  to  be  very  close  to 
chaUengeri^  which  was  taken  in  140  fathoms  at  Fiji  Islands. 

It  ma}'  ev'entually  be  found  that  chciUengin'!  is  a  very  wide  ranging 
and  variable  species,  including  possibly  apparently  separate  forms, 
but  it  is  pure  assumption  to  so  regard  it  at  present.  It  seems  far  bet- 
ter, in  view  of  the  differences  pointed  out  above,  to  regard  the  Hawaiian 
specimens  as  belonging  O)  a  seimmte  species,  which  ma}'  well  bear  the 
name  of  the  fisheries  steamer  Alh(ff?'os,s, 


« Compare  Plate  LXXXII,  fig.  4a,  with  ]*late  I,  fi^.  4(1,  Challenger  Ilolothurioidea. 

i'Siboga  Holothurioidea,  p.  131. 

^This  is  an  unforlunate  name,  nince  it  invalidates  the  sihogn'  given  on  the  following 
page  (132)  to  a  different  species  of  ProUwktfra.  Since  P.  mhogcc  is  now  without  a 
name,  it  may  be  called  I^otankyra  xlaiteriy  after  ita  distioverer. 
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Genus    ANAPTA    Semper. 

Anapta  Semper,  Reisen  im  Archipel  Philippinen,  Pt.  2,  I,  Holothurien,  1868,  p. 
17.     Type,  Anapta  graeiliff  Semper. 

Tentacles  12,  pinnate.  Deposits  in  form  of  oval  or  elongate  grains, 
or  entirely  absent.     General  form,  synaptoid. 

ANAPTA  INERMIS,  new  species. 

Plate  LXXIII,  fig.  2;  Plate  LXXXII,  fig.  1. 

Tentacles  12,  digitate,  each  with  about  12  to  16  very  small,  slender 
digits;  end  of  tentacles  rounded  without  an  evident  odd  terminal  digit- 
Digits  increase  slightly  in  size  distad.  General  form  of  body  rather 
robust,  with  rounded  posterior  extremity.  Body  wall  thin,  transl'a- 
cent,  the  live  longitudinal  muscle  bands  showing  plainly.  Deposits 
entirely  wanting.  Color  in  alcohol,  bleached  grayish,  profusely  cov- 
ered with  small  reddish  brown  or  yellowish  brown  spots,  more  abun 
dant  in  anterior  than  in  posterior  part  of  body.  In  type  thei>e  spots 
are  fused  on  anterior  half  of  body,  giving  a  raw  sienna  tint  with  larger 
grayish  spots  and  smaller  dark  brown  dots.  Often  the  brownish  mud 
in  alimentar\^  canal  gives  the  body  a  brown  hue.  In  some  specimens 
the  small  brown  spots  are  few  in  posterior  portion  of  body.  Cak*areous 
ring  stout,  composed  of  ten  and  eleven  pieces  in  two  specimens  dis- 
sected. Pieces  unequal,  both  radial  and  interradial  with  an  anterior 
tooth  and  nearly  straight  posterior  border.  One  large  Polian  vesicle. 
(Plate  LXXXII,  fig.  1.)  One  very  short,  mther  inconspicuous,  madre- 
poric  canal  at  anterior  edge  of  dorsal  mesentery.  Gonad  large,  with 
a  central  trunk  to  either  tuft,  from  which  spring  branches  either  Mm- 
ple  or  once  dichotomously  branched.  Alimentary  canal  verj'  large 
and  usually  gorged  with  mud,  giving  the  animal  a  plump  appearance. 
Length,  about  100  mm. ;  greatest  breadth,  about  14  to  20  mm. ;  in  life 
probably  somewhat  longer  and  slenderer. 

Z^>mZ/Y/^v.— Type  (Cat  No.  21228,  U.S.N.M.)  from  Station  3910, 
>iiOuth  coast  of  Oahu  Island,  311  to  337  fathoms,  fine  gray  sand  and 
mud;  bottom  temperature  43.7 ';  2  specimens.  Taken  also  from  the 
following  stations,  in  all,  11  specimens. 

List  of  stations. 


|jJ^*J[  1  Locality.  |   Depth.   |  Nature  of  bottom. 


38:^9     South  coa.«<t  Molokai  Island 25^266 


39H1 
3919 
3997 
4aS8 


South  coast  Oahu  Island '  '299-330 

....do 294-257 

Vicinii  V  of  Kiiual  Ishind '  118-129 

North  coa.st  Maui  Island ,  306-297 

....do "297-304 

I 


Light  brown  mud,  sand. 
Gray  sand,  mud. 
White  sand,  mud. 
Fine  gray  sand,  brown  mud. 
Fine  gray  sand. 
Do. 
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.  On  account  of  the  absence  of  deposits  in  the  skin  it  is  rather  diffi- 
cult to  assign  trenchant  characters  to  this  species.  Consequently  a 
figure  of  the  external  appearance  is  given.  The  pieces  of  the  cal- 
careous ring  are  a  trifle  variable  and  the  dorsal  radial  pieces  are  likely 
to  be  a  little  irregular,  as  show/i  in  figure.  There  is  constantly  but 
one  large  Polian  vesicle.  The  shaft  of  the  tentacles  is  very  large  and 
stout  in  comparison  with  the  small  digits  which  are  slightly  irregular 
in  length.     In  life  the  disparity  may  not  be  present. 

The  absence  of  deposits  is  certainly  not  due  to  acid,  since  a  Sig- 
raodota  in  perfect  condition,  so  far  as  deposits  are  concerned,  was 
taken  from  the  bottle  in  which  specimens  were  kept  for  over  two 
years.  The  only  known  species  with  which  the  present  form  might 
be  confused  is  Anapta  siAtiUs  Sluiter  from  the  Bay  of  Batavia. 
Inermis  differs  In  having  12  to  16  instead  of  4  or  6  digits  to  tentacles, 
and  in  having  a  stout  calcareous  ring  instead  of  a  rudimentary  one; 
no  papillie  on  body  in  inermis;  one  instead  of  several  Polian  vesicles. 
Inennis  is  also  longer  in  proportion  to  width  than  subtiUs.  SubtiliH^ 
like  inerrtiis^  lacks  calcareous  deposits. 

Sublkinily  CHIRIDCmNvl^^  OHter:rreii. 
CAtn<io<m«- 08TBRCJREN,  Ofv.  Ak.  Forh.,  1898,  p.  117. 

Genus  CHIRIDOTA  Eschscholtz. 

Chiridota  Ehchsc'Holtz,  Zoologischer  Atlas,  Pt.  2,  1829,  p.  12.     Type,  Chiridota 
discolor,  Eschscholtz. 

Tentacles  10  to  20,  peltr.^j,  digitate.  Deposits :  (iroups  of  wheels 
inclosed  within  walls  of  the  integument,  and,  in  addition,  often  more 
or  less  curved  rods.     Wheels  with  six  spokes.     Hermaphrodite. 

KEY  TO  HAWAIIAN  SPECIES  OF   CHIRIDOTA. 

a.  Wheel  papilla*  numerous,  in  five  longitudinal  series  on  body hawaiiejish. 

aa.  Wheel  papilla*  few  (8  to  50)  in  a  single  dorsal  series umseriaHf. 

CHIRIDOTA  HAWAIIENSIS,  new  species. 
Plate  LXXXI,  fig.  5;  PlaU*  LXXXII,  figs.  3,  3a-f. 

Near  Chiridota  riglda  Semper.  Tentarles  12;  digits  8  to  10,  the 
two  terminals  being  conspicuously  larger  than  laterals,  which  are 
graduated  in  size,  the  smallest  }>eing  proximad.  Ventnil  interambu- 
-  lacra  with  a  single  mther  irregular  series  of  "  wheel  papilla?/'  at  least 
in  proximal  half  of  body;  when  present  beyond  middle,  very  few  and 
scattered.  Three  dorsal  interambulacra  with  many  more  numerous 
wheel  papillas,  which  are  much  more  crowded  in  anterior  than  poste- 
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rior  half  of  body.  Ant-eriorly  they  are  scattered,  often  encroaching 
upon  radii;  posteriorly  they  form  a  very  irregular  zigzag  serife*; 
sometimes  very  few  posteriorl3\  Papillae  unequal  in  size.  Deposits: 
Wheels  and  numerous  scattered,  small,  slightly  curved,  and  C-shaped 
rods,  swollen  or  knobbed  at  the  tips,  together  with  straight  rods 
forked  at  one  or  l)oth  ends.  In  tentacles  are  numerous  larger,  more 
elaborately  branched  rods.  In  addition  numerous  small  oval  grains, 
or  grains  swollen  at  both  ends  and  constricted  in  middle,  are  found  in 
longitudinal  muscles.  Body  wall  thin,  translucent.  Color  in  life, 
between  burnt  carmine  and  pomegranate  purple,  translucent.  Wheel 
papillai  light  yellowish  red.  Ijcngth,  15  to  46  mm.;  breadth,  2  to  T 
mm.;  asually  broadest  posteriorly. 

Locality. — lieof  between  Honolulu  Harbor  and  Waikiki,  OabuJn 
tide  pools.  The  animals  live  a  few  inches  beneath  the  surface  of  the 
soft,  sandy  bottom  of  numerous  tide  pools  and  are  very  conunon. 
About  125  specimens. 

Ty/M.— Cat.  No.  21230,  U.S.N.M. 

In  general  form  the  body  is  cylindrical,  often,  but  not  always, 
broader  posteriorly  than  anteriorly.  Posterior  extremity  rounded  to 
truncate,  depending  upon  the  degree  of  contraction.  Tentacles  are 
about  2.5  mm.  long  and  the  two  terminal  digits  about  0.5  to  0.57  mm. 
The  number  of  digits  is  constantly  8  to  10,  the  same  individual- having 
tentacles  with  8,  1),  or  10  digits.  In  the  case  of  9  digits  there  are  two 
enlarged  terminal  ones,  just  the  same  as  when  an  even  number  is 
present.  The  number  of  tentacles  is  very  rarely  13.  In  a  large  num- 
ber counted  only  one  individual  was  found  which  thus  departed  from 
the  normal  number.  As  noted  in  the  diagnosis,  there  is  a  single  series 
of  spaced  wheel  papillre  on  each  of  the  two  ventral  interanibulaora, 
but  in  posterior  half  of  body  these  papilla3  are  very  few  or  are  want- 
ing. There  are  rather  more  papillae  on  middorsal  intemmbulacruni 
than  on  the  two  dorso-laterals,  although  the  diflference  is  not  great 
In  some  individuals  a  rather  irregular  series  is  formed  along  the  three 
interradii,  but  generally  the  papillse  are  sctittered  so  that  no  rogubu* 
serial  arrangement  is  discoverable  within  each  interambulacrum.  The 
wheel  areas  under  the  microscope  are  seen  to  be  circular  or  elliptical 
usually  the  latter,  and  range  from  0.24  to  0.6  mm.  in  diameter. 

Calcareous  ring  (Plate  LXXXII,  fig.  3(f)  does  not  possessany  peculiar 
characters.  Madreporic  canal  single,  in  dorsal  mesentery.  Polian 
vesicles,  11  or  12,  of  which  4  are  consideiably  larger  than  the  rest 

The  wheels  (Plate  LXXXII,  fig.  3)  vary  in  diameter  from  0.045  to  0.1 
mm.,  many  sizes  being  found  within  a  single  group,  where  they  are 
packed  sevei-al  layers  deep.  The  small  curved  rods  vary  in  length 
somewhat,  the  commoner  lengths  being  found  between  0.03  and  0.04t» 
mm.  The  tips  and  sometimes  the  middle  are  slightly  swollen,  the 
former  being  provided  with  incipient  thorns  in  some  cases.     The  forked 
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rods  are  fairly  common.  All  the  rods  are  rather  evenly  scattered  and 
are  found  in  the  tentacles,  being  there  diflferent  in  shape  and  more 
elaborately  branched  at  the  tips  and  subterminally.  (Plate  LXXXII, 
figs.  3J,  c, )  These  rods  are  also  larger,  measuring  commonly  from  0. 048 
to  0.076  mm.  The  grains  (fig.  3a)  are  very  numerous  along  the 
longitudinal  muscles  and  are  0.019  to  0.03  mm.  in  length. 

The  species  to  which  hawaiietuis  shows  nearest  relationship  are 
Tigida  Semper,  Uberata  Sluiter,  and  amhoiriensis  Ludwig.  From 
T^igida  the  species  differs  in  having  constantly  8  to  10  digits  to  the 
tentacles  instead  of  13;  in  having  less  numerous  wheel  papillee,  espe- 
cially on  the  ventral  interambulacm;  in  possessing  much  heavier 
spokes  to  the  wheels,  and  probably  also  in  the  presence  of  numerous 
oval  and  dumbbell  grains  along  longitudinal  muscles.  The  calcareous 
ring  is  nearly  identical  with  that  of  Uberata.  From  liherata^  hawaii- 
€71818  diflfei-s  in  distribution  of  papilla,  in  the  presence  of  branched 
rods  in  integument,  in  the  greater  number  of  Polian  vesicles.  Ambo- 
i'liensis  is  very  close  to  rigida^  according  to  Ludwig's  short  description, 
and  differs  from  kaicaiie7i8i8  in  the  same  respects  as  7ngida.  It  is  not 
possible  to  tell  from  any  of  the  descriptions  of  the  above  forms 
whether  the  much  branched  rods  in  the  tentacles  of  hawaii€n8i8  are 
peculiar.  If  they  are,  they  will  afford  an  additional  character  of 
importance. 

These  little  animals  were  found  by  the  writer  in  digging  for  Enter- 
opneusta,  IHychod^ra  I<iysanica  Spengel  being  rather  common  in  the 
same  habitat.  The  broad,  flat  reef  which  extends  from  Honolulu 
Harbor  toward  Waikiki  is  uncovered  by  the  receding  tide  for  a  con- 
siaerable  width.  Many  little  pools  are  left  in  the  coi*al,  and  it  is  in 
the  sandy  bottoms  of  these  that  Chiridota  haioaiiensis  is  so  common 
a  few  inches  beneath  the  8urfac»e  of  the  sand.  The  alimentary  canal  is 
always  gorged  with  coral  sand.  C.  liherata  Siuiter  lives  on  live  or 
dead  coral  over  which  it  creeps. 

CHIRIDOTA  UNISERIALIS,  n^w  species. 

Plate  LXXX,  fig.  4;  Plate  LXXX,  llgfl.  5,  ba-c. 

Tentacles  12;  digits  10  to  12,  the  2  terminal  larger  than  the  lest,  the 
fcjubterminal  nearl}^  as  large^  and  the  re?^  graduated  in  size,  the  proxi- 
mo? digits  being  very  small.  Middor  ^al  interambulacrura  only  with 
'*wLeel  papillae,"  vvnich  aie  scattered  very  irregularly  in  a  single 
lineal  series  the  whole  length  of  body,  or  are  confined  mostly  to  pos- 
terior half .  Papilhe  are  of  conspicuous  size  and  9  to  50  in  number.  Sur- 
face of  body,  as  in  preceding  species,  is  .-lightly  roughened  by  small, 
low,  flattish,  wart-like  eminences,  which  are  apparent  only  when  ani- 
mal is  contracted.  Deposits:  Wheels  larger  than  those  of  hawailerms^ 
and  smooth  straight  or  curved  rods  slightly  swollen  at  middle  end 
with  two  or  three  blunt  inci;)ient  spines  at  tips.     In  muscle  bands  are 
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smooth  rods  with  rounded  tips.  Color  in  life,  two  phases,  one  dark 
purple,  the  other  pale  lilac;  wheel  papillae  whitish;  tentacles  brownisL 
Length,  about  150  mm. ;  breadth  variable,  in  unconstricted  state,  7  to 
9  mm. 

Locality. — Station  3892,  north  coast  of  Molokai  Island,  3^8  to  414 
fathoms,  fine  gray  sand;  bottom  temperature  42.5"^;  10  specimens. 

Type.—C^^Kt.  No.  21229,  U.S.N.M. 

The  present  species  is  much  larger  than  the  foregoing  and  differs  in 
the  great  reduction  in  number  of  w^heel  papillae  as  well  as  in  color. 
The  wheel  papillae  vary  greatly  in  number  and  apparently  are  more 
numerous  in  the  light  than  in  the  dark  individuals,  which  have  in  the 
neighborhood  of  ten  papillae,  mostly  in  posterior  two-thirds  of  body. 
In  only  one  case  have  I  found  a  papilla  outside  of  the  middorsal  inter- 
ambulacrum.  In  one  individual  a  small  papilla  is  situated  just  at  the 
upper  edge  of  a  dorso-lateral  interambulacrum  and  is  nearly  radial  in 
position.  Inasmuch  as  the  body  is  constricted  at  intervals  it  is  not 
possible  to  tell  the  exact  breadth.  Tentacles  are  much  contracted  in 
preserved  specimens.  The  proximal  digits  are  often  so  small  that  it 
is  then  difficult  to  tell  whether  there  are  8  or  10  digits.  The  prevalent 
number  appears  to  be  12  or  11.  The  terminal  digits  are  only  slightly 
larger  than  the  subterminal,  although  in  an  uncontracted  state  the 
difference  may  be  greater. 

The  calcareous  ring  is  sufficiently  shown  by  the  figure  (Plate  LXXXU, 
fig.  56').  There  are  five  Polian  vesicles,  of  which  two  are  much  lai^r 
than  the  other  three.  Madreporic  canal  single,  in  dorsal  mesentery. 
Tubules  of  gonad  unbiTinched.  Retractor  muscles  rather  stout,  con- 
fluent with  longitudinal  bands  about  15  mm.  from  anterior  extremity 
of  body. 

Wheels  from  same  individual  do  not  differ  so  much  in  size  as  in 
hmmilensls^  and  are  larger  than  in  that  species.  They  vary  from 
about  0.12  to  0.19  mm.,  the  majority  being  about  0.175  mm.,  in 
diameter.  The  rods  are  commonly  al)out  0.08  to  0.12  mm.  long,  while 
the  smooth  ones  in  the  muscles  vary  from  0.041  to  0.08  mm.  Most 
of  the  rods  of  outer  perisome  have  one  to  three  shallow  notches  at  tip, 
and  occasionally  a  short  bmnch  in  the  center.  Somewhat  deformed 
grains  such  as  X,  fig.  3a,  are  rarely  seen,  but  real  C-shaped  rods 
appear  to  be  absent.  The  deposits  are  rather  evenly  scattered,  but 
appear  to  be  lacking  in  tentacles. 

This  species  differs  from  the  other  12-tentacled  forms  in  the  distri- 
bution of  the  wheel  papillee,  of  which  there  are  a  very  small  number, 
.confined  to  middorsal  interambulacrum.  In  respect  to  the  small  num- 
ber of  wheels,  at  least,  tmiserialls  resembles  Trochjodota  purpurea^ 

«Not  to  be  confused  with  SigmoiioUi  purpurea  Studer  {Chiridoia  studtri  Th^l)» 
which  has  S-shaped  deposits,  and  which  has  been  considered  as  a  synonym  of  Otiri- 
dota  contorta  Ludwig,  a  Taoniogyrus. 
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(Lesson),  but  differs  in  having  numerous  scattered  curved  or  straight 
rods  with  swollen  notched  tips,  in  addition  to  the  minute  smooth  rods 
in  muscle  bands.  T,  purpurea  has,  moreover,  sigmoid  deposits  in  the 
external  perisome  besides  the  scattered  aggregations  of  wheels.  It  is 
found  at  the  Falkland  Islands.  C.  pisanii^  from  the  Chonos  Archi- 
pelago, coast  of  Chile,  45^  south  latitude,  also  resembles  uniserialis^ 
having  C-shaped  deposits  in  the  tentacles  and  one  row  of  wheel  papillae 
in  each  of  the  three  dorsal  interambulacra.  Plsanii  is  n^KYex  purpurea 
than  is  unUerialis, 

Genus  T^CNIOGYRUS  Semper. 

7\TniogyrtL8  Semper,    Holothurien,    1868,    p.    23.     Tyj:>e,    Chirodota  austrcUiana 
Stimpeon. 

Tentacles  10  to  12.  Deposits,  S-shaped  rods,  and  sometimes  wheels 
with  six  spokes,  grouped  in  papillip. 

Semper's  genus  Tseniogyrus^  founded  on  Stimpson's  Chirodota  aus- 
traliana^  a  fairly  close  relative  of  Ludwig's  contoria^  is  quite  distinct 
from  either  Chiridota  or  Trochodota. 

T^NIOGYRUS,  species. 
Plate  LXXXIl,  fig.  2. 

From  Station  3919,  south  coast  of  Oahu  Island,  267  to  220  fathoms, 
gray,  .sand,  there  is  a  fragment  of  a  Tien  log  yrus  evidently  closely 
related  to  T.  contorta  (Ludwig).  Tentacles  12;  digits  probably  about 
11  or  12,  but  tentacles  are  too  contracted  to  ascertain  accumtely. 
Wheel  papillae  are  present,  but  the  integument  is  too  much  injured  to 
ascertain  arrangement.  Polian  vesicles  10,  of  unequal  size;  madre- 
poric  canal  single.  Deposits,  wheels,  in  groups,  and  very  numerous 
sigmoid  rods  (Plate  LXXXIl,  fig.  2).  The  wheels  resem})le  those  figured 
by  Theel,^  and  have  a  diameter  of  0.09  to  0.175  mm. ,  while  the  sigmoid 
piirticles  are  slightly  different,  as  may  be  seen  by  comparing  figures. 
The  latter  are  0.185  to  0.23  mm.  long,  being  thus  smaller  than  in 
contorta. 

The  color  of  the  specimen  is  whitish  in  alcohol,  and  the  length  is 
about  60  mm.  The  specimen  is  apparently  nearly  whole,  but  has 
been  twisted  and  rubbed  over  sand  till  it  resembles  a  dirty  piece  of 
cord.  About  the  only  differences  which  can  be  determined  are  in  the 
number  of  Polian  vesicles  and  size  and  shape  of  the  sigmoid  deposits. 
The  si>ecies  is  evidently  close  to  contorta, 

« Challenger  Holothurioidea,  Pt.  2,  pi.  ii,  fig.  2a. 
Proc.  N.  M.  vol.  xxxii— 07 47 
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LIST  OF  DREDGING  STATIONS  AND  OF  SPECIES  COLLECTED  AT  EACH 

STATION. 

Station  3813,  south  coafst  Oahu   Island.     Depth,  264  to  183;  bottom,  coral  sand,  lava 
specks,  shells: 

Mesoihuria  wrirrfiyi. 
.Station  3824,  south  coast  Molokai  Island.     Depth,  222  to  498;  bottom,   coral   rocks, 
broken  shells: 

BaOiyploUs  patagicUus. 
Station  3834,  south  coast  Molokai  Island.     Depth,  8;  bottom,  coral  nxtks,  sand,  shdk: 

Holothuria  impaiieiis^  llolothuiia  fiL9cx)-oliv€u:ea. 
Station  3835,  south  coast  Molokai  Island.    Depth,  169  to  182;  bottom,  fine  brown  sand, 
mud: 

Frotankyra  aibatro9si. 
Station  3836,  south  coast  Molokai  Island.    Depth,  238  to  255;  bottom,  brown  gray  mad, 
sand: 

Or])huurffus  i>i*/^i«,  ProUuikyra  alltatroisi. 
Station  3839,  south  coast  Molokai  Island.     Depth,  259  to  266;  bottom,  light  brown 
mud,  sand : 

Orphnurgus  inftignig,  I^tanh/ra  lUbatnmi, 
Station  3840,  south  coast  Molokai  Island.     Depth,  266  to  314;  bottom,  light  brown 
mud,  sand,  rocks: 

I^rotanhjra  albalrossi. 
Station  3847,  south  coast  Molokai  Island.     Depth,  23  to  24;  bottom,  sand,  stones: 

Holothuria  iMvadoxa. 
Station  3863,  northeast  approach  to  Pailolo  Channel,  ])etween  Molokai  and  Mani 
islands.     Depth,  127  to  154;  bottom,  broken  coral,  coarse  gravel,  rocks: 
p8olw<  macroU'pis. 
Station  3866,  northeast  approach  to  Pailolo  Channel,  between  Molokai  and  Maui 
islands.     Depth,  283  to  284;  bottom,  gray  mud,  fine  sand: 
Me»othuria  murrayi,  PseudoMichopus  propinquus. 
Station  3872,  Auau  Channel,  between  Maui  and  Lanai  islands.     Depth,  43  to  32;  bot- 
tom, yellow  sand,  pebbles,  coral: 

Holothuria  hawixiiermSy  Holuthuria  anulifera,  Euapta  godeffroyi. 
Station  3876,  Auau  Channel,  between  Maui  and  I^nai  islands.     Depth,  28  to  43;  bot- 
tom, sand,  gravel: 

Holothuria  Jiavjaiierms,    Holothuria    anulifern,   Synaptula    kefersUinii^    Euapta 
godeffroyi. 
Station  3883,  Pailolo  Channel,  between  Maui  and  Molokai  islands.     Depth,  277  Uy 
284;  bottom,  globigerina  ooze: 

Me^olhuria  murrnifif  Orphnurgus  infigtm. 
Station  3887,  north  coast  Molokai  Island.     Depth,  552  to  809;  bottom,  globigerina  mud : 

Pielopatides  retifer. 
Station  3892,  north  coast  Molokai  Island.     Depth,  328  to  414;  bottom,  fine  gray  sand: 

Chiridota  uniserialis. 
Station  3895,  south  of  Molokai  and  west  of  I^nai  islands.     Depth,  252  to  429;  bottom. 
coral  rocks: 

Protankyra  albairossi,  }femthuria  parva. 
Station  3910;  south  coast  of  Oahu  Island.     Depth,  311  to  337;  bottom,  fine  gray  sand, 
mud: 

Anapta  inermU, 
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Station  3916,  south  coast  Oahu  Island.     Depth,  299  to  330;  bottom,  gray  sand,  mud: 

Anapta  inermis. 
Station  3919,  south  coast  Oahu  Island.     Depth,  257  to  220;  bottom,  gray  sand: 

Mesotkuria  parva^  Anapta  inermis,  Tseniogyru*,  sp. 
Station  3979,  vicinity  of  Bird  Island.     Depth,  222  to  387;  bottom,  fine  white  sand, 
foraminifera,  rocks: 

PselopoHdes  tectifer,  Scotodeinia  vitreum,  Orphnurgus  indgnis. 
Station  3984,  vicinity  of  Kauai  Island.     Depth,  237  to  164;  bottom,  fine  coral  sand: 

Prolankyra  albatrossL 
Station  3988,  vicinity  of  Kauai  Island.     Depth,  469  to  165;  bottom,  gray  foraminif- 
erous  sand,  pebbles: 

Mesotkuria   camosa,   Baikyphtes  pata^fiatua,    Orphnurgus   ingignis,   Lsetmogone 
biserialis. 
Station  3994,  vicinity  of  Kauai  Island.     Depth,  330  to  382;  bottom,  fine  gray  sand, 
foraminifera: 

Baihtffdotes  patagiatuSf  Orphnurgus  iwngnis,  Pannychia  pallida. 
Station  3995,  vicinity  of  Kauai  Island.    Depth,  427  to  676;  bottom,  fine  gray  sand, 
rocks: 

Pselopaiides  reti/er. 
Station  3997,  vicinity  of  Kauai  Island.    Depth,  418  to  429;  bottom,  fine  gray  sand, 
brown  mud: 

Meaothuria  camosa,  Orphnurgus  insigniSf  Anaj^a  inemiis. 
Station  3998,  vicinity  of  Kauai  Island.     Depth,  235  to  228;  bottom,  coarse  brown 
coral  sand,  shells,  rocks: 

Mesothuria  parva,  Protankyra  aJUbairossi. 
Station  4015,  vicinity  of  Kauai  Island.     Depth,  362  to  318;  bottom,  gray  sand,  rocks: 

Orphnurgus  insignis. 
Station  4019,  vicinity  of  Kauai  Island.     Depth,  550  to  409;  bottom,  gray  sand,  forami- 
nifera, rocks: 

Prehpaiides  reti/er. 
Station  4021,  vicinity  of  Kauai   Island.     Depth,  286  to  399;   bottom,  coral   sand, 
foraminifera: 

Mesothuria  camosaj  Bathyplotes  patagiaiuSy  Orphnurgus  insignis. 
Station  4022,  vicinity  of  Kauai  Island.     Depth,  399  to  374;   bottom,  coral  sand, 
foraminifera,  rocks: 
Psplopaiides  reti/er. 
Station  4025,  vicinity  of  Kauai  Island.     Depth,  275  to  368;  bottom,  fine  gray  sand, 
broken  shells,  foraminifera: 
Ophnurgus  insignis. 
Station  4028,  vicinity  of  Kauai  Island.     Depth,  444  to  478;  bottom,  gray  sand,  glo- 
bigerina: 

Pxlopalides  reti/er. 
Station  4031,  Penguin  Bank,  south  coast  of  Oahu  Island.     Depth,  27  to  28;  bottom, 
fine  coral  sand,  foraminifera,  coral: 
Synaptula  ke/ersteinii. 
Station  4038,  west  coast  of  Hawaii  Island.     Depth,  689  to  670;  bottom,  gray  mud, 
foraminifera: 

Pielopatides  reti/er. 
Station  4039,  west  coast  of  Hawaii  Island.     Depth,  670  to  697;  bottom,  gray  mud, 
foraminifera: 

Pselopatides  reti/er. 
Station  4041,  west  coast  of  Hawaii  Island.     Depth,  382  to  253;  bottom,  gray  mud, 
foraminifera: 

Mc9cihuriQQarnQsaj  Orphnurgus  insignis j  Bathyplotes  patagiatus,  Pannychia  pallida. 
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Station  4043,  west  coast  of  Hawaii  Island.     Depth,  236  to  233;  bottom,  gray  sand, 
broken  shells,  rocks: 

LsdmogonCi  sp.,  Protankyra  cUbatroegi. 
Station  4044,  west  coast  of  Hawaii  Island.    Depth,  233  to  198;  bottom,  fine  gray  sand: 

Thyonidium  cUexandri,  Prolankyra  albatrossi. 
Station  4079,  north  coast  of  Maui  Island.    Depth,  143  to  178;  bottom,  gray  aand, 
foraminifera: 

Protankyra  cUbatrossu 
Station  4081,  north  coast  of  Mani  Island.    Depth,  202  to  220;  bottom,  gray  sand, 
foraminifera: 

Metothuria  parva. 
Station  4082,  north  coast  of  Maui  Island.     Depth,  220  to  238;  bottom,  gray  sand: 

Protankyra  cUbairosd, 
Station  4083,  north  coast  of  Maui  Island.     Depth,  238  to  253;  bottom,  gray  sand: 

Orphnurgus  insigniSt  Protankyra  albatrossi. 
Station  4084,  north  coast  Maui  Island.     Depth,  253  to  267;  bottom,  fine  gray  sand: 

Orphnurgus  insignis. 
Station  4085,  north  coast  Maui  Island.     Depth,  267  to  283;  bottom,  sand,  shells: 

Orphnurgus  in^gnis. 
Station  4086,  north  coaat  Maui  Island.     Depth,  283  to  308;  bottom,  sand,  shells: 

Orphnurgus  insignis. 
Station  4088,  north  coast  Maui  Island.     Depth,  308  to  306;  bottom,  fine  gray  sand: 

Mesoihuria  murrayi,  Anapta  inermis. 
Station  4089,  north  coast  Maui  Island.     Depth,  297  to  304;  bottom,  fine  gray  sand: 

Anapta  inermis. 
Station  4096,  northeast  approach  of  Failolo  Channel.     Depth,  272  to  286;  bottom, 
fine  gray  sand: 

•  Mesoihuria  murrayi,  Orphnurgus  insignis. 
Station  4101,  Pailolo  Channel,  between  Maui  and  Molokai  islands.    Depth,  143  to  122; 
bottom,  coral  sand,  shells,  foraminifera: 
Thyonidium  hawaiiense. 
Station  4110,  Kaiwi  Channel,  between  Molokai  and  Oahu  islands.    Depth,  449  to  460: 
bottom,  gray  sand: 
Ppdopatides  retifer. 
Station  4115,  northwest  coast  of  Oahu  Island.     Depth,  195  to  241 ;  bottom,  coral  sand, 
foraminifera: 

Mesoihuria  parva. 
Station  4122,  southwest  coast  of  Oahu  Island.     Depth,  192  to  352;  bottom,  coarse 
coral,  sand,  shells: 
Mesoihuria  parva. 
Station  4123,  southwest  coast  of  Oahu  Island.     Depth,  352  to  357;  bottom,  fine  gray 
sand  and  mud: 

Or])hnurgus  insignis. 
Station  4130,  vicinity  of  Kauai  Island.     Depth,  283  to  309;  bottom,  fine  gray  sand: 

Mesoihuria  camosa. 
Station  4131,  vicinity  of  Kauai  Island.     Depth,  309  to  257;  bottom,  fine  gray  sand: 

Mesoihuria  camosa. 
Station  4132,  vicinity  of  Kauai  Island.     Depth,  257  to  312;  bottom,  fine  gray  sand 
and  mud: 

Mesoihuria  camosa^  Protankyra  albatrossi. 
Station  4134,  vicinity  of  Kauai  Island.     Depth,  324  to  225;  bottom,  fine  coral  and 
volcanic  sand: 

Mesoihuria  camosa,  Bathyplotes  patagiatusy  Orphnurgus  insigms^Q  I  ^ 
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Station  4136,  vicinity  of  Kauai  Island.     Depth,  294  to  352;  bottom,  fine  coral  sand: 

Mesothuria  cnmosa. 
Station  4139,  vicinity  of  Kauai  Island.     Depth,  512  to  339;  bottom,  fine  gray  sand 
and  rocks: 

Mewthuria  camasa,  Protankyra  albatrosti. 
Station  4140,  vicinity  of  Kauai  Island.     Depth,  339  to  437;  bottom,  fine  gray  sand: 

Baihyplotes  paXagiaius,  Orphnurgus  insigniSf  Protankyra  alhatrosgi. 
Station  4141,  vicinity  of  Kauai  Island.     Depth,  437  to  632;  bottom,  volcanic  sand, 
foraminifera: 

Pselopatides  retifer,  Lscimogone  biserialiSf  Protankyra  albairossi. 
Station  4142,  vicinity  of  Kauai  Island.     Depth,  632  to  881;  bottom,  coarse  manganese 
sand,  rocks: 

Protankyra  albatrossi 
Station  4151,  vicinity  of  Bird  Island.     Depth,  800  to  313;  bottom,  fine  coral  sand, 
foraminifera,  stones: 
PselopaiideB  retifer. 
Station  4176,  vicinity  of  Niihau  Island.     Depth,  672  to  537;   bottom,  gray  sand, 
mud,  foraminifera: 
Psdopaiides  retifer. 
Station  4187,  vicinity  of   Kauai   Island.     Depth,  508  to  703;   bottom,  gray  sand, 
foraminifera: 

Pselopalid^s  retifer. 

EXPLANATION  OF  TECHNICAL  TERMS. 

The  calcareous  deposits  are  likely  to  cause  some  trouble  to  the  naturalist  unac- 
quainted with  holothurian  anatomy,  because  they  have  been  given  arbitrary  techni- 
cal names.     These  names  are  listed  below,  together  with  a  number  of  other  technical 
terms  which  are  not  self-explanatory. 
ambulacra^  the  five  radii. 

anal  teeth,  calcareous  teeth,  five  in  number,  surrounding  anus  of  Actinopyga. 
anchor  plates,  the  perforated,  often  regular  plates  which  accompany  anchors.     (Plate 

LXXXI,  figs,  la,  2.) 
anchors,  anchor-shaped  deposits  of  Synapta  and  allied  genera.    ( Plate  LXXX,  fig.  16. ) 
buttons,  buckle-shaped  deposits  often  accompanying  tables.     (Plate  LXVII,  figs.  2c, 

d,e.) 
calcareous  ring,  a  ring,  made  up  of  plates  of  lime,  around  the  oesophagus;  generally 

ten  pieces,  five  of  which  serve  as  points  of  attachment  for  radial  muscles  (q.  v.) 

and  are  called  radial  pieces  or  radialia,  while  the  alternate  five  are  termed  interra- 

dial pieces  or  interradialia.     (Plate  LXXX II,  ^f^.  1.) 
Qanerian  organs,  long,  slender,  often  whitish  tubes  attached  to  proximal  portion  of 

respiratory  tree  in  a  tuft  or  bunch.     When  eje(!ted  violently  they  serve  as  organs 

of  defense,  being  very  viscid  and  extraordinarily  extensible;  present  especially  in 

specieH  of  Holothuria  and  Actinopyga. 
digitate,  said  of  tentacles  when  the  branches  are  few  and  arise  from  tip  so  as  to 

resemble  miniature  fingers.     (Plate  LXXXI,  fig.  5. ) 
disk,  perforated  plate  forming  the  base  of  a  table.     (Plate  LXVII,  fig.  26.) 
gonad,  the  ovary  or  testis,  as  the  case  may  be. 

irUerambulacra,  interradii,  or  the  five  longitudinal  areas  between  the  radii. 
interradial  pieces,  see  calcareous  ring.     (Plate  LXVII  I,  fig.  4a,  ir.) 
madreporic  canal,  the  calcareous  canal  connecting  the  ring  canal  of  water  vascular 

system  with  body  cavity,  or  with  exterior  in  many  Elpidiidte.     Often  numerou*^" 

in  a  single  individual,  frequently  single.     (Plate  LXXX,  fig.  1,  wi.) 
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mesentery,  especially  the  dorsal  mesentery,  the  sheet  of  transparent  tissue  joining  the 

oesophagus  and  intestine  to  body  wall.     The  anterior  portion  of  alimentary  canal 

is  slung  by  the  dorsal  mesentery  to  the  middorsal  (interradial)  line  of  body  walL 

(Plat©  LXXX,  fig.  1,TO«.) 
miliary  granuleSf  simplest  form  of  calcareous  deix)sit8,  namely,  more  or  leas  irregular 

grains. 
papillay  ambulacral  appendages  in  which  the  sucking  disk  is  absent  and  the  terminal 

plate  absent  or  rudimentary. 
pedicels,  tube  feet,  or  locomotor  organs,  having  a  terminal  sucking  disk. 
peltate,  said  of  tentacles  having  a  circular,  flattish,  or  convex  crown. 
pinnate,  of  tentacles  having  the  branches  occurring  regularly  along  the  sides  in  two 

opposite  series  and  without  subdivisions.     (Plate  LXVI. ) 
plates,  thin,  flat,  wide,  usually  perforated  deposits.     (Plate  LXXIX,  fig.  1,  b.) 
Polian  vesicle,  cul-de-sac,  or  reservoir,  connected  with  ring  canal  of  water  vascular 

system.     (Plate  LXXX,  fig.  1,  p.  v. ) 
posterior  prolongations  of  calcareous  ring.     (Plate  LXXIX,  figs.  2,  3. ) 
radial  muscles,  the  five,  usually  double,  bands  of  muscle  running  from  end  to  end  of 

the  animal  along  the  five  radii. 
radial  pieces,  see  calcareous  ring.     (Plate  LXXXII,  fig.  1,  r.) 
respiratory  trees,  when  present,  a  pair  of  long,  much-branched  outgrowths  of  wall  of 

cloaca,  lying  in  body  cavity,  usually  unequal  in  length.    The  left  is  freqaently 

associated  with  the  reU  mirahHe.     (Plate  LXXIV,  fig.  1,  r. ) 
rete  mirahile,  complex  plexus  of  blood  vessels  between  the  dorsal  vessel  (marginal 

vessel  of  the  rete  mirabile)  and  the  lacunar  network  of  the  alimentary  canal.     Some 

of  the  numerous  small  retia  mirabilia  form  webs  around  the  terminal  ramifications 

of  the  left  respiratory  tree. 
retractor  muscles,  anterior  free  portion  of  radial  muscle  attached  to  end  of  radial  piece 

of  calcareous  ring  and  serving  to  retract  tentacles  and  anterior  portion  of  body  into 

body  cavity  for  protection. 
rods,  rod-shaped  deposits.     (Plate  LXXV,  figs.  1-5.) 
rosettes,  calcareous  deposits  in  the  form  of  rods  more  or  less  irregularly  and  profusely 

branched.     (PUte  LXVII,  figs.  Ic,  4a;  Plate  LXXX,  fig.  Ir.) 
spire,  upright  portion  of  a  table.     (Plate  LXVII,  fig.  2a;  Plate  LXXII,  figs,  la-e,) 
supporting  rods,  calcareous  rods  in  walls  of  tentacles,  papillae,  and  pedicels.     (Plate 

LXVIII,  fig.  4;  Plate  LXIX,  fig.  1^.) 
table,  a  periorated  plate  having  a  projection,  made  up  of  several  rods  more  or  less 

joined  together,  rising  perpendicularly  from  the  middle.     (Plate  LXVII,  fig.  2a.) 
tentacle  atnpullsp,  vesicles  of  the  ambulacral  system  connected  wfth  the  tentacles  and 

lying  in  the  body  cavity,  around  the  calcareous  ring. 
tentacles,  mo<llfied  ambulacral    appendages   surrounding  the  mouth,   often   much 

branched.     (Plate  LXVI,  t. ) 
wheels,  wheel-shaped  deposits.     (Plate  LXXVIII,  fig.  1.) 
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EXPLANATION   OF   PLATES. 

(All  fi^iren  were  drawn  l)y  the  writer.) 

Plate  LXVL 

Fig.  L  Opheode9oma  spectabilis.  From  a  colored  sketch  of  a  medium-sized  living: 
animal.  About  four-flfths  natural  size.  The  present  illustraticm  does  not 
truly  reproduce  the  shades.  The  excrescences,  and  often  a  narrow  trans- 
verse band  l)etween  them,  are  much  darker  than  the  interspaces;  the  former 
are  brown,  the  latter  orange,  except  posteriorly  on  the  ventral  surface, 
which  is  grayish  barred  with  darker  gray,  often  almost  black. 

PlJlTE  LXVII. 

Fig.  1.  Ariinopyga  mnurUiann.  Rods  and  grains  from  ventral  perisome,  X  200. 
Irt-fi.  Rofls  from  dorsal  perisome,  X  400. 

2.  Aciinopyga  parnUa,    Table  viewed  from  above,  showing  crown  and  disk. 

2a.  Slightly  larger  table  from  side.  26.  Disk  of  table.  2c-e,  Buttons. 
2/  Plate  and  rod  from  dorsal  papilla,  X  200.  2g.  Calcareous  ring,  medio- 
dorsal  piece  without  anterior  tooth,  X  3. 

3.  Aciinopyga  obem.     Rods  from  perisome,  X  400. 

4.  Holothuria  panuloxa.     Several  rods  from  dorsal  pt^isome,  X  200.     4rt.  Same, 

X400.    46.  Rods  from  dorsal  pedicels,  X  200.     (SeealsoPlat«LXIX,fig.5.) 

5.  Same.     Various  forms  of  rods  from  ventral  perisome,  X  200. 

Plate  LXVIIL 

Fig.  1.  Holothuria  cinerascetis.  Crown  of  table.  \n.  Smaller  table  from  side.  16. 
Larger  table,  l^le.  Various  forms  of  disks  of  tables.  1/.  Rough  rods 
from  general  perisome.     All  X  200. 

2.  Ilololhuria  pervicax.     Two  views  of  table.     2a.  Tables   with   rudimentary 

spire.  26.  Various  forms  of  rods  from  general  perisonie.  2r.  Larger  njd 
intermediate  between  supporting  rods  and  the  small  button-like  rcxls  of 
general  perisome,  X  200. 

3.  Holothuria  fuscoruhra.     Reduced  disk  of  table.     3a-c.  Various  forms  <»f  tables. 

3d.  Various  forms  of  buttons.     Se.  Button  froui  near  tip  of  peilicel,  X  200. 

4.  Holothuria  hawaiienm.     Supporting   rods  of  j)edicels  and   ])apilhe,   X  200. 

4a.  Two  radial  and  1  interradial  {ir)  piece  of  calcAreous  ring,  X  4.  46. 
Large  table  from  al)ove,  showing  disk  and  crown.  4r.  One  type  of  small 
table.  4(/.  A  large  table  from  side.  4e,  Disk  of  smaller  tiible.  4/.  Another 
type  of  small  table.  Ag.  Various  forms  of  buttcms,  some  of  them  incom- 
plete. X  200. 

5.  Holothuria  areniayla.     Table  from  al)ove,  the  crown,  and  side.     rxi-T^h.  Two 

forms  of  buttons.     .5r.  Supporting  rod,  dorsal  petlicels,  X  200. 

Plate  LXIX. 

Fig.  L  Holothuria  jmrdalis.  1,  \a-d.  Various  forms  of  tables;  16  crown;  1,  la  disk 
from  beneath.  \e.  Supporting  rod  from  pedicel.  1/  Various  forms  of 
buttons.  \g.  Supporting  ro<l  from  dorsal  pedicel,  X  200. 
2.  Holothuria  anulijera.  Disk  of  table  and  crown,  from  al)Ove.  2n.  Table  from 
side.  26.  Table  from  wall  of  papilla,  viewed  from  one  side;  this  type 
rather  uncommon.  2c.  A  rare  form  of  complete  button.  2(L  Jl'sual  form 
of  incomplete  knobbed  buttons  and  knobl)e(l  ro<ls,  X  200.    yVjOOQ IC 
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Fig.  3.  Flolothuria  fmco-olivacea.  Disk  of  commonest  fonn  of  table.  3a.  Very  rare 
form  of  large  table  (tip  missing).  3b.  Small  table.  3c,  Sd.  Crowns  of 
tables.  Se.  One  of  the  commoner  tables  from  side.  3/  Varioas  forms  of 
buttons;  x  and  x*  are  covered  with  small  knobs,  but  these  have  been 
omitted  to  show  more  clearly  the  perforations,  X  200.  See  also  Plate  LXX, 
fig.  3. 

4.  Holothuria  impatiehs.     Disk  of  a  regular  table.     4a.  Crown,  from  above,  and 

characteristic  table  from  side.  46.  Button.  4c.  SuppK>rting  rod  from 
papilla.     4d.  Less  r^ular  table  disk,  X  200. 

5.  Holothuria  parcudoxa.     Pl  supporting  rod  from  dorsal  pedicel,  X  200. 

Plate  LXX. 

Fig.  1.  Stickopvs  tropicfdU.  Large  table,  side  view.  la.  Disk  of  large  table.  16 
Crown  of  smaller  table,  dorsal  perisome.  Ic.  Smaller  table,  dorsal  peri- 
some;  disk,  side  view,  and  crown.  \d.  Rods  from  dorsal  jierisome.  l**. 
Disk  of  a  table  intermediate  between  the  large  and  small  tables.  If.  .Side 
view  of  same.  1^.  C-shaped  rods,  X  200.  \h.  Supporting  rod,  ventral 
pedicel,  X  140.     li.  Spire  of  ventral  table. 

2.  Holothuria  alra.     Crown  and  side  view  of  characteristic  table.     2a.  Disk  of 

same.  26.  One  of  the  small  rods  from  general  perisome,  X  200.  2r.  One  of 
the  rods  forming  a  perforated  plate,  X  665* 

3.  Holothuria  fuftco-olivaxrea.     Supporting  rod  of  i>edicel,  X  200. 

4.  Mesothnria  caniom.  Disk  of  one  of  the  larger  tables.     4a.  Side  view  of  char- 

acteristic table;  only  two  spire  rods  shown.  46.  Table  seen  from  above, 
showing  disk  and  crown  of  spire.  4c.  Two  views  of  one  of  the  smaller 
tables.  4d.  Smaller  table  with  sample  crown,  viewed  from  above.  4r. 
Reduced  table  from  wall  of  pedicel.  4/  Medium-sized  rod  from  oral  disk. 
All  X  200. 

Platr  LXXI. 

Fig.  1.  Mesothuria  murrayi.  Large  table  viewed  from  above,  showing  disk  and  crovk-n, 
la  and  16.  Two  characteristic  tables  showing  variation  in  spire.  Ir.  Disk 
of  a  small  table  of  general  perisome-.  Id-lg.  Various  forms  of  tables  from 
pedicels.  I/l  Very  characteristic  simple  disk  tables  of  general  perisome. 
Here  the  secondary  peripheral  perforations  are  lacking.  Compare  with  1 
and  Ic,  X  200. 

2.  Mesothuria  panxi.     Characteristic  table,  side  and  top  view.     2a-2c.  Various 

forms  of  crowns  of  tables,  X  200. 

3.  J*8eudo8lichop\is  propinquus.     Deposits  from  wall  of  respiratory  tree,     3a-/>. 

Same,  X  400. 

4.  Menolhuria  canwsa  (young?).     Side   view  of   table  of  a  small    Mesothuna 

referre<l  with  doubt  to  caniosa.    4a.  Disk  and  crown  of  same,  X  200. 

Platb  LXXH. 

Fig.  1.  Bathyploies  patag'mtus.  Disks  of  tables  from  ventral  perisome.  la.  Table 
from  dorsal  perisome.  16.  Disk  of  table  from  ventral  perisome.  Ir,  Disk 
of  large  table  from  base  of  the  lai^^e  dorsal  papilla;.  \d.  Side  view  of 
table  from  ventral  perisome.  \e.  Side  view  of  lai^e  table  from  base  of 
dorsal  papilhe.  1/  Table  from  dorsal  papilla  proper.  \g.  Two  arms 
of  a  disk  of  table  from  perisome  at  base  of  a  large  dorsal  papilla.  \k. 
C-shaped  rods  in  subcutaneous  layer  of  body  wall.  1/t^.  From  wall  «»f 
gonad  (lower  figure),  li.  Supporting  rods  from  dorsal  papillae.  The 
lower  figure  nhows  a  tip  viewed  from  a  flat  side,  X  175.  \j.  CalcaitHxif? 
ring,  radial  piece  directly  over  figure,  X  4.  Ik.  Supporting  rod  from  dor- 
sal jiapilla,  X  175. 
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.  Fig,  2.  Psevdostichopus  propinquus.     Calcareous  ring,  one  of  the  dorsal  radial  and 
interradial  pieces.     2o.  Ventral  radial  and  interradial  pieces. 

Plate  LXXIII. 

Fig.  1.   OrphnurgusinsiffnU.     Dorsal  view  of  large  specimen.     Two-thirds  natural  size. 

2.  Anapta  inermis.     Ventral  view,  showing  general  form.     Two-thirds  natural 

size. 

3.  Pseudoslichoptis  j/ropinquus.     Ventral  view,  X  1. 

Plate  LXXIV. 

Fig.  1.  I^fieu(lo8lic?iopus  propinquus.  Dissected  from  above  to  show  alimentary  canal, 
anal  aperture  (a),  ring  canal  (c),  cloacal  cavity  (c/),  gonad  (^r),  longitudi- 
nal muscle  bands  (^m),  dorsal  mesentery  (m),  madreporic  canal  (mc), 
Polian  vesicle  (p),  respiratory  trees  (r).  X  IJ. 
2.  tScotodeima  vitreum.  Ventral  view,  showing  the  large  semirigid  papillae  and 
two  rows  of  pedicels  on  either  ventrolateral  radius,  a,  6,  c,  dorsal  papillse. 
X  IJ.    2a,  Calcareous  ring,  the  radial  portion  with  perforation.     X  6. 

Plate  LXXV. 

Fig.  1.  Scotodeima  mtreum.  Rods  from  large  lateral  or  flank  papilke.  1.  From 
middle  portion,  la.  From  distal  portion.  16.  Irregular  rod  from  basal 
half.  Ic,  Id.  Distal  portion.  Ic.  From  tip.  le.  Characteristic  large  rod 
from  basal  portion.     Note  that  le  is  the  other  half  of  IS.     X  66. 

2.  Same.    Rods  from  dorsal  perisome.     2a-c.  Other  rods  from  dorsal  perisome. 

X  66.    See  also  Plate  XI,  fig.  la. 

3.  Same.     Rods  from  wall  of  gonad. 

4.  Same.     Rods  from  ventrolateral  pedicels,  the  larger  from  near  base,  the 

smaller  from  tip.     X  66. 

5.  Lwtmogone  biiterialis.     Rod  from  ventral  perisome.     5«.  Another  rod.     X  175. 

Plate  LXXVI. 

Fig.  1.  Scotodeima  vitreum.  Characteristic  rod  from  ventral  perisome.  la,  16,  Ic. 
Rods  from  ventral  perisome.  Ic.  Showing  a  slightly  more  complicated 
form  than  1.     X  66. 

2.  Same.     Large  rod  from  dorsal  perisome.     X  66. 

3.  Pseudostichopus  propinquus.     3a-36.  Rods  from  wall  of  gonad.     X  400. 

Platk  LXXVII. 

Fig.  1.  Orphnurgus  insignw.  1,  la-c.  Various  forms  of  rods  from  dorsal  perisome. 
X  66. 

2.  Same.     2,  2a-e.  Rods  of    ventral   perisome,  anterior  two-thirds  of  l>ody. 

X66. 

3.  Same.     Large  ellipsoid  from  ventral  perisome  in  posterior  third  of  body.     3a. 

Rod  intermediate  between  ellipsoid  and  fig.  2,  from  posterior  region,  ven- 
tral perisome.  3c.  Smaller  emooth  ellipsoid  from  same  region.  36,  36 \ 
My  3e.  Rods  from  pedicels.  (Fig.  Ic  is  the  commoner  type  in  the  papillae. ) 
X200. 

Plate  LXXVIIl. 

Fig.  1.  LsUmogone  biserialis.  Wheel  from  dorsal  perisome,  viewed  from  convex  side, 
la.  Edgewise  view  of  same.  16.  Wheels  from  ventral  perisome.  That  on 
left  from  convex  side,  X  175.  That  on  right  from  concave  side,  X  360. 
Ic  Small  wheel  from  dorsal  papilla,  X  175.  Id.  Rod  from  ventral  peri- 
some, X  176.     le.  Rod  from  pedicel,  X  175. 
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Fig.  2.  Pannychia  pallida.  Large  wheels  from  general  perisome,  viewed  from  con- 
cave side.  2a.  Another  from  convex  side.  2b.  Small  wheels  of  general 
perisome  and  pedicels.  2c.  Edgewise  view  of  large  wheel.  2.  .  Modified 
wheel-like  plate  at  end  of  papillae.  2e.  Wheel-like  plate  f*-  »m  oral  disk. 
2/.  Rod  from  end  of  tentacle,  X  175.  2g.  Calcaieous  ring,  radial  piece  pei^ 
forated,  X  4.    2^.  Rods  from  oral  disk. 

Plate  LXXIX. 

Fig.  1.  P9olti8  maerolepia.  Dorsal  surface,  X  2.  la.  Same,  ventral,  X  2.  16-lc.  Plates 
from  ventral  perisome,  X  200.  Irf.  Calcareous  ring,  three  pieces,  radial  in 
center,  X  6.  U.  Rod  from  tentacle,  X  200.  If.  Perforated  plate  from 
perisome  between  base  of  tentacles  and  oral  valves. 

2.  Thycnidium  hawaiieMe.    Three  radial  (r)  and  two  interradial  {ir)  pieces  of 

calcareous  ring,  X  4f .  2a.  Disk  of  table  from  general  perisome.  26.  Side 
view  of  same.  2c.  Spire  of  table  with  four  prongs.  2d.  Disk  of  table  from 
perisome  at  base  of  tentacles.     2e.  Rod  from  oral  plate,  X  200. 

3.  Thyonidium  alexandri.    Calcareous  ring,  two  radial  and  three  interradial 

pieces,  X  4}. 

Plate  LXXX. 

Fig.  1 .  Opheodesoma  spectabUis.  Cartilaginous  ring,  Polian  vesicles,  etc,  viewed  from 
side,  cr.,  cartilaginous  ring,  cu.,  ciliated  urns.  <;.,  gonad.  ^d.^gonodncL 
I.,  intestine,  m.,  madreporic  canals,  me.,  dorsal  mesentery,  pv.,  Polian 
vesicles  (very  numerous),  X  2}.  la.  Calcareous  ring  (radial  pieces,  r,  with 
perforations),  X  3}.  16.  Anchor,  slightly  less  than  X  200.  Ic  Miliary 
rosettes,  upper,  X  330;  lower,  less  than  X  200,  or  same  magnification  aa 
anchor.     Id.  Rods  from  oral  disk,  X  less  than  200. 

2.  Synaptula  kefergteinii.     Miliary  grains,  X  666. 

3.  Thyonidium  alexandri.    Characteristic  table,  side  view.     3a.  One  of  the  reg- 

ular tables  viewed  from  above.  36.  A  larger  table  with  more  irregular 
disk,  seen  from  above.  3c,  Sd.  Tables  from  pedicels.  Se.  Plate  from  peri- 
some at  base  of  tentacles,  X  200. 

Plate  LXXXI. 

Fig.  1.  Protankyra  alhatrossi.  An  anchor  and  miliary  grains,  lo.  Anchor  plate, 
X  200. 

2.  Opheodesoma  spectabUis.     Anchor  plate,  X  somewhat  less  than  200. 

3.  Euapta  godeffroyi.     Anchor.     3a.  Miliary  rosettes.     Ztt.  Rod   from  tentacle. 

3c.  Anchor  plate,  X  less  than  200. 

4.  Chiridota  uniserialis.     A  tentacle,  X  13. 

5.  Chiridota  Jiawaiiensis.     A  tentacle,  X  13. 

Plate  LXXXII. 

Fig.  1.  Anapta  inermis.  Calcareous  ring,  ring  canal,  etc.;  a/.,  alimentary  canal;  ffon., 
gonad.;  m.,  madreporic  canal;  pv.,  Polian  vesicle;  r.,  radial  pieces  of  cal- 
careous ring,   X  2. 

2.  Tsmiogyrus  sp.     One  of  the  sigmoid  deposits,  X  200. 

3.  Chiridota  hawaiiensis.    A  wheel.    3a.  drains  from  subcutaneous  layer  along 

radii,  X  200.  36.  Rods  from  tentacles,  X  400.  3c  Same.  3d.  Calcare- 
ous ring,  X  13.  Se.  Rods  from  general  perisome,  X  200.  2^.  Same,  X  400. 
(Fig.  to  right.) 

4.  Protankyra  albairossi.     End  of  anchor  plate,  showing  incipient  handle,  X  200. 
' '  4a.   Calcareous  ring,  X  6f .    46.   Deposits  from  tentacles.    4c  From  oral 

disk,  X  200. 

5.  Chiridota  uniserialis.    Wheel.     5a.     Rods  from  general  perisome,  X  400.    bb. 
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HOLOTHURIA. 
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Digitized  by  VjOOQ  IC 


Digitized  by  VjOOQ  IC 


U.  S.   NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXXII     PL.  LXX 


^  Id 


*  m%  "Q^ 


^§ac 


Hawaiian  Holothuriid>e. 

For  explanation  of  plate  see  page  742. 


Digitized  by  VjOOQ  IC 


\.  '-■' 


Digitized  by  VjOOQ  IC 


U.   S.   NATIONAL  MUSEUM 


PROCEEDINGS,  VOL.  XXXII     PL.  LXXI 


60 


cmax> 


Mesothuria,  Pseudostichopus. 
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Hawaiian  Holothurians. 
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the  Waters  of  Japan;  with  a  Note  on  Te- 
phritis  Gunther.    A   Review  of  the,  by 

David  Starr  Jordan .- 236 

Fishes  Recorded  from  Okinawa  or  the  Riu 
Kiu  Islands  of  Japan.  List  of,  by  Da- 
vid   Starr  Jordan  and    Edwlr    Chapin 

Starks 491 

Fissuridea  murina 527 

Fistularia  (Holothuria)  vittata 719 

impatiens 666 

vittata 719,726 

Fitzroya 429 

lineata 430 

Form  of  Metamorphism  in  Siliceous  Sand- 
stone. On  a  Peculiar,  by  George  P.  Mer- 
rill       547 

Formations  of  Southern  California.  New 
and  Characteristic  Species  of  Fossil  Mol- 
lusks  from  the  Oil-boaring  Tertiary,  by 

Ralph  Arnold 625 

Fossse.    Measurements  of  the  Cranial,  by 

AloHlIrdUcka 177 

Fossil  MoUusks  from  the  Oil-bearing  Terti- 
ary Formations  of  Southern  California. 
New   and   Characteristic   Species  of,  by 

Ralph  Arnold 625 

Fossil  Stickleback  Fish  from   Nevada.    A 

New,  by  Oliver  P.  Hay 271 

Fossils  from  China.    Descriptions  of  New 

Species  of  Ordovician,  by  Stuart  Wcller. . .      557 
French  SomalUand,  East  Africa,  Collected 
by   Dr.   Charles  Gravler.    Some  Madns- 
porarian  Corals  from,   by   T.    Wayland 

Vaughan 249 

Fresh-Water  Amphlpodaof  North  America, 

by  AdaL.  Weckel 25 

Freyaua 617 

anserlna 617 

caput-medussc 617 

FringiUaria 468 

Fundulus 432 

balzanii 432 

heteroclitus 414 

paraguayensis 432 

Fungla 260 

concinna 261 

cycloli  tcs 260 

(Cycloseris)  cyclolltes 260 

patella 260 

danai 261 

ecblnata 261 

fungitcs 261 

klunzlngeri 261 

patella 260 


Fungia  plana aeo,»l 

repanda 261 

Fusus 526 

Galaxea 2S9 

fasclcularia 290 

Galumna .• 61 1 

alfinis 611 

alata 611 

arborea 611 

armipes 611 

depressa 611 

emarginata 611 

hirsuta 61 1 

Imperfecta 61 1 

magna 611 

minuscula 611 

mcesta 611 

nitidula 612 

palustris 611 

persimilis .•      612 

pratensis 612 

robusta 612 

slossonaa 612 

texana 612 

tuxgida 612 

unimaculata 612 

virginica 612 

G  amasldse fl09 

Gamasus 610 

antennsepes 610 

califomicus 610 

juloldes 610 

longipalpoides 610 

muaculus 610 

nidularius 610 

paasali 610 

spinipcfl 610 

Btygius 610 

troglodytes 610 

Garamaridse 25, 29 

Gammarus 26, 38 

brevisty  lis » 

cajcus 38,47 

fasciatus 38,40,44,46 

lacustris 42 

linnsBUS 38,42,44.45 

minus 56 

propinquus 38, 46 

purpurascens 38,45 

ramellus 38 

robustus , 42, 44 

Gasteracanthus  pungitius 451 

Gasterosteus 271 

aculeatus 271 

bispinosus 271,273 

bussei 452 

cataphractus 271 

Japonicus 453 

pungitius  brachypoda 451 

sinensis 432 

wilHamsoni 271,273 

leptosomua. 271 

microcephalua. .  271,273 

wossnessenskybyQ^  I  p 453 

Gasterotokeus  blaculeatus O 493 

Gcvlnus  canus 473 

canus 473 
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Oeeinufl  canus ,  griseoviridls 473 

jessoensls 473 

perpallldus..* 473 

zlmmemiAniil 473 

Gekobia 598 

texana 588 

Genus.  A  New  Terrestrial  Isopod  from 
Guatemala,  the  Tjrpe  of  a  New,  by  Har- 

riet  Richardson 447 

Genus  Ai^gyresthia.  Revision  of  the  Amer- 
ican Moths  of  the,  by  August  Busck 5 

Genus  Eudiocrinus  from  Japan,  with  De- 
scription of  a  New  Species.  On  a  Collec- 
tion of  Crinoids  of  the.  by  Austin  H. 

Clark 569 

Genus  EuJima.    A  New  Parasitic  Mollusk 

of  the,  by  Paul  Bartsch 656 

Genus  found  in  the  Torpedo.  Notes  on 
Calyptrobothrium,  a  Cestode,  by  Edwin 

Linton 275 

Genus  Macromphailna  f  ronf  the  West  Coast 
of  America.    A  New  MoUusk  of  the,  by 

Paul  Bartsch 233 

Genus  Myr.ostoma.    New  Marine  Worms  of 

the,  by  J.  F.  McClendon 63 

Genus  of  Birds  from  Eastern  Asia  and  the 
Aleutian  Islands.    Eighteen  New  Species 

and  one  New,  by  Austin  H .  Clark 467 

Genus  of  Gurnards.  Note  on  Otohime,  A 
New,  by  David  Starr  Jordan  and  Edwin 

Chapin  Starks 131 

Genus  Planorbis.    The  Philippine  MoUusks 

of  the,  by  Paul  Bartsch 83 

Genus    Vlvipara.     The    Philippine    Pond 

Snails  of  the,  by  Paul  Bartsch 135 

Geomys  bursarius 461 

floridanus 630 

Germo  alalonga 69 

germo 09 

macropterus 69 

sibi 69 

Geneomorpha 246,247 

Japonica 247, 499 

setlfera 247 

Gerres 246 

equ6la 246, 499 

japonlcus 240, 247,  .500 

Gerrhonotine  Lizard   from   Costa   Rica,  .\ 

New,  by  Leonhard  Stejnegor 505  | 

Gerrhonotus  alfaroi 5a5 

monticolus 506 

moreletn 50(5 

Gerridffi 245.499 

Gerridffi  found  in  the  Waters  of  Japan.  \ 
Review  of  the  Fishes  of  the  Family,  by 

David  Starr  Jordan 245 

Giant  Squirrels  of  Sumatra,  with  Descrip- 
tions of  Two  New  Species.    Remarks  on 

the,  by  Marcus  Ward  I.yon,  j  r 439 

Gidley,   James  Williams.    A  New  Horned 

Rodent  from  the  Miocene  of  Kansas 027 

Gitehristla 236 

Gilmore,  Charles  W.  The  Type  of  the  Jnras- 
sic  Reptile  Morosaurus  Agilis  Redescribed, 

with  a  Note  on  Camptosaurus lol 

Gimrdlnus  caudomacuiatus 425, 431 

Januanus 430 


Pasre. 

Olpellaleonina 488,490 

melanlchthys 496 

mesina 496, 497, 499 

punctata 497, 498, 499 

zonata 496, 497 

Glaridlchthys  januarius 425 

Glossophaga 106, 107 

Glyclphagus 616 

obesus 616 

robustus 616 

Glycymeris 526 

Goatflshes  of  the  Shores  of  Japan.  A  Re- 
view of  the  Mullidee,  Surmullets,  or,  by 

John  Otterbein  Snyder 87 

GobildfiB 503 

Gobius  crinlger 603 

Gomphosus  tricolor 501 

vartus 501 

Goniastrsea  pectinata 267 

retlformis 257 

Gonlastrea 267 

pectinata 257 

retlformis 267 

Gonilstiu«i  zonatus 503 

Gonlopora 262 

djiboutlensis 263 

planulath 264 

RedSea 264 

somaliensis 262 

s  tokesl 263 

Goodella 514 

hypozona 614 

Gravier,  Dr.  Charles.  Some  Madreporarian 
Corals  from  French  Somaliland,  East 
Africa,  Collected    by,    by    T.    Wayland 

Vaughan 249 

G  rus  grus 468 

lilfordi 468 

Guatemala,  the  Type  of  a  New  Genus.  A 
New  Terrestrial  Isopod  from,  by  Harriet 

Richardson 447 

GQnther.  A  Review  of  the  Fishes  of  the 
Family  Histiopteridee  found  in  the  Waters 
of  Japan;  with  a  Note  on   Tephritis,  by 

David  Starr  Jordan 235 

Gurnards.  Note  on  Otohime,  A  New  Genus 
of,   by    David  Starr  Jordan   and    Edwin 

Chapin  Starks 131 

(Jymnobates 612 

g\&ber 612 

Gymnosarda  pelamis 70 

HsBmaphysalis 607 

chordeilis 607 

leporls-palustris 607 

Ha^mogamasus 609 

amerlcanus 609 

Hahn,  Waiter  L,  A  Review  of  the  Bats  of 

the  Genus  Hemiderma..  103 

Notes   on  Mammals  of 

the  Kankakee  Valley. . .  456 

II  alacaridse 606 

Halarachine 009 

americana 609 

Ilaiichseres  trimaculatus •(^"  r^r^rr  H^ 

Ilaptoglossa  pressicauda.  .31^1^.6.^  by.VJy ygUee 

Harpirhynchus 897 

longipilus 507 
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Harpodon 522 

microchir 622 

nehereus 522, 524 

Hawaiian   Islands.    The   Ilolothurlans   of 

the,  by  Walter  K.  Fisher 637 

Hay,  Oliver  P.    A  New  Fossil  Stickleback 

Fish  from  Nevada 271 

Heliastraea  annuUgera 252 

Helix  angularis 135 

Hemiderma 103, 108 

Ilexniderma,  A   Review  of  the  Bats  of  the 

Genus,  by  Walter  L.  Hahn  . .      103 

brevicaiidum 105,.  109,  111 

castaneum 115,116,117 

perspicillatum 104, 

106,108,109,111,112,115 
aztecum..  104,109,111 

subrufum 109,110,114,115 

tricolor 109 

Hexnlgymnus  melapterus 500 

Hemiprouites  tenuistriata 550 

Hemiramphus  dussumieri 493 

Hemisarcoptes 617 

Hendersonville,  North  Carolina,  Meteorite. 
Notes  on  the  Composition  and  Structurn  of 

the,  by  George  P.  Merrill 79 

Heniochua  acuminatus 501 

Hepatus  elongatus 502 

matoides 502 

triostegus 501 

Hermannia 614 

quadriseriata 614 

tinebulosa "614 

Herpetolitha 262 

foiiosa 262 

Hierichthys  subducens 504 

Hippocampus  aterrimus 493 

kuda 493 

Histiopteridee 235 

Histiopteridae,  found  in  the  Waters  of  Japan; 
wlthaNotoonTephritlsGtinther.  A  Re- 
view of  the  Fishes  of  the  Family,  by  David 

Starr  Jordan 235 

Histioptcrus 236 

typus 237 

Histiostoma 616 

americanum 615 

brevipcs 615 

gracilipes 615 

Holacanthus  tibicen 501 

Holocent  ridse 494 

Holocentrus  alborutx?r 494 

ittodai 494  i 

praslin 494 

rube  r 494 

H  olo  t  h  u  ria 640, 643, 650 

anulifera 638.640,641,651,671 

arenlcola 642, 651, 662 

atra a37, «»,  640, 042,  a50, 655, 657 

cinerascons ^...      637, 

640,642,650,654,658,659 

curiosa 662 

discrepant 670 

erinaceus 653 


Holothuria  f usco-rubra. . .  637, 640, 642, 651, 658, 661 

fusco-olivacea 638,640,641,651,672 

hawaiieitf  is 638, 640, 641 ,  651, 668 

humiUs 638.640,642.651,660 

immobilis 670 

impatiens.  637.639.640,642,651,663,666 

inhabilis 640,642,651,666 

kapiotanise 638,640,642,650,653 

macuiata 664,667 

mauritiana 648 

monacaria 640,642,651.650 

murrayi 683,685 

paradoxa 638,640,642,650,662 

pardalis 637,640,642,651,064,660 

pervicax 637.640,642,660,655 

samcMLna 719 

tubulosa 670 

vagabunda 640,642,651, 66C 

verrucosa 640,642,651,668 

Holothurians  of  the  Hawaiian  Islands 637 

Hoiothuriidae 640,643.644 

Holothuriinae 640,643,644 

Holothurioidea 643 

Hoplocan  thesaurus 163 

Hoplodorma 614 

granulata 614 

setosa 614 

sphaerula 614 

Homed  Rodent  from  the  Miocene  of  Kan> 

sas.    A  New,  by  James  Williams  Gidley. .      627 

Hrdlicka,  Ales.    Measurements  of  the  Ore- 

Jiial  Fossae 177 

Hyalella 26,54 

den  tata 54, 66 

faxoni 54,67 

inermis 54»57 

knlckerbockeri 54, 56, 57 

Hydra':hna 606 

belostomie 606 

coccinea 606 

nebulosa 605 

pyriformis eo5 

triangularis 605 

tricolor 606 

5-undata 60S 

Hyd  rachnidffi 601 

Hygrobates flos 

decaporus 603 

exllis 603 

longipalpis 603 

muitiporus 603 

Hypeneus 88 

Hypocentor 488 

HypopusT  concolor 622 

Hystricinse 576,578 

Hystrix  brachyura 575,579 

brevispinosa 580 

crassispinis 581 

fasciculaU 586,589.590 

grotei 5^9 

javanica 581 

javanicum 581 

iongicauda 579,580 

macroura f  "rirtfTlr>--  •  ^^*^ 

gitized  by  VjOUQIC 
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Hystrlx  macrouro 584 

mai  le  ri ."iSO 

pumila 584 

torquata 580 

Idionotus 394 

brevipes 396 

bninneus 394,395 

subcarinatus 397 

Idiofltatus 331,373 

aequalis 376 

bllineatus 379.381 

califoraicus 381 

elegans 384 

femorata 387 

fuscopunctatus 382 

hermanii 381 

inermis 386 

nevadensis 378 

rehni , 382 

sinuata 335,378 

variegata 387 

nisenus?  bronteoldes 563 

Ilyodon 425,427 

paragiiayense 428 

Isopod  from  Guatemala,  the  Type  of  a  New 
Genus.    A  New  Terrestrial,  by  Harriet 

Richardson 447 

l8tiophor1d£e 71 

Ixodes , 606,608 

angustus 606 

arcticus 606 

brunneuB 606 

califomlcus 606 

dnctus ri08 

cookei 606 

dentatus 606 

di  verslfossus 606 

erraticus (m 

frontalis 606 

fuscus 607 

inohoatus 607 

7  odontalgias 622 

ricinus 607 

seapularis 607 

sculptus 607 

urisB 607 

Izodidae 606 

Jackson  County,  North  Carolina.  On  the 
Meteorite  from  Rich  Mountain,  by  George 

P.Merrill 241 

Japan.  A  Review  of  the  Fishes  of  the  Fam- 
ily Gerridse  found  in  the  Waters  of,  by 

David  Starr  Jordan 245 

Japan.  A  Review  of  the  Fishes  of  the  Fam- 
ily HistiopteridfB,  found  in  the  Waters 
ol,  with    a  Note  on  Tephritis  Giinther. 

By  David  SUrr  Jordan 235 

Japan.  A  Review  of  the  Lizard-Fishes  or 
Synodontidse  of  the  Waters  of,  by  David 

Starr  Jordan  and  Albert  Christian  Herre.  513 
Japan.    List  of  Fishes  Recorded  from  Oki- 
nawa or  the  Riu  Kiu  Islands  of,  by  David 

Starr  Jordan  and  Edwin  Chapin  Starks ...  491 
Japan,  On  a  Collection  of  Crinoids  of  the 
Genus   Eudiocrinus  from,  with  Descrip- 
tion   of   a  New  Species.    By  Austin   H. 

Clark 569 


Jordan,  David  Starr.  A  Review  of  the  Fishes 
of  the  Family  Ger- 
ridsB  found  in  the 
W  aters  of  Japan ...  245 
A  Review  of  the  Fishes 
of  the  Family  His- 
tiopteridse,  found  in 
the  Waters  of  Ja- 
pan; with  a  Note 
on  Tephritis    GUn- 

ther 235 

and  Albert  Christian 
Herre.  A  Review  of 
the  Lizard-Fishes 
or  Synodontidse  of 
the  Waters  of  Ja- 
pan       513 

and  Edwin  Chapin 
Starks.  List  of 
Fishes  Recorded 
from  Okinawa  or 
the  Riu  Kiu  Islands 

ofJapan 491 

and  Edwin  Chapin 
Starks.  Note  on 
Otohime.  A  New 
Genus  of  Gurnards.  131 
and.  Edwin  Chapin 
Starks.  Notes  on 
Fishes  from  the  Is- 
land of  Santa  Cata- 
lina,  Southern  Cali- 
fornia...        67 

Junco  vulcani 468 

Juniperus !•. 11 

Jurassic   Reptile  Morosaurus  AgtUs  Rede- 
scribed,  with  a  Note  on  Camptosaurus. 
The  Type  of  the,  by  Charles  W.  Gilmore. .      151 
Kankakee  Valley.    Notes  on  Mammals  of 

the,  by  Walter  L.  Halm 455 

Kansas.    A  new  Homed  Rodent  from  the 

Miocene  of,  by  James  Williams  Gidley 627 

Koenlkea 603 

concava 603 

Krendowskia 601 

ovata 601 

Kyphosidae 496 

Labidodemas 640, 643, 674 

semperianum 640, 642, 674 

Labidoplax  buskii 719 

Labridae 500 

Lacertilia 158 

Lselaps 610 

cavernlcola 610 

cuneifer  var.  americanus 6)0 

maoropUls 610 

pilosula 610 

placldus 610 

simllis 610 

wyandottensls 610 

LjBtmogone 641, 644, 706, 708 

bisgrlalis 639, 641, 706 

enlsus ^.7.^^.^^ .      "iOS 

th^^cll PjgitLzed  by.SJ.^?y^.      708 

wy  vUle-thomsoni 707 

Lagopus  evermanni 469 

japonicus 469 
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LagopiM  ridgwayi 469 

nipestris 460 

atkhensis 460 

chamberlaini 460 

nelsoni 470 

townseDdi 460 

Laminosioptea 620 

cysticola 620 

LampridsB 68 

Lampris  regia 68 

Land  Shells  from  Mexico.    Two  New,  by 

PaulBartBch 119 

La  Plato  Basin.    The  Poecllfld  Fishes  of  Rio 
Grande  do  Sul  and  the,  by  Carl  H.  Eigeo- 

mann 425 

lAsionycteris  noctivagans 464 

Lasiurus  cinereus 464 

Lau  rida 516 

Lebertla 602 

tou-insignlU 602 

Lebias  multidentoto 429 

I^f  ua 437 

costoto 437 

nikkonis 437 

pleskel 437 

Leiognathus  edentulus 405 

Leiuranus  semicinctus 402 

Lepidopidee 70 

xantusi 70 

Lepidotrigla 131 

abyssalis 133 

alata 133 

gOntheri 133 

japonica 133 

r     longispinis 133 

microptera 133 

serridens 133 

smithi 133 

strauchii 133 

Leptastrsea  bottai 252 

Insequalis 2S2 

Leptocephalidse 402 

Leptocephalus  riukiaanus 492 

Leptosynapta '  719 

Leptus  ?  americanus 622 

arance 622 

hispuB 622 

irritans 622 

Lepus  florldanus  mearnsi 462 

Liacarus 613 

carolinensis 613 

concolor 61? 

frontalis 613 

niodestus 613 

nitidus 613 

Lima  hamlini 527 

Lironesia 003 

comuta 603 

histrionica 603 

koenikel 003 

maculata 603 

paucispina 603 

undulata 603 

LImnesIopsIs G03 

anomala 603 

Limnochares 001 


Limnochares  aquaticus 01 

extendens 601 

Linopodes af 

antennaepes SB6 

mammonthia 9B6 

Linton,  Edwin.  Notes  on  Calypt robot b- 
rium,  a  Cestode  Gmius  found  in  the  Tor- 
pedo   275 

Liponyssus 601 

americanus flOl 

Liroaspis 611 

americana 611 

List  of  Fishes  Recorded  from  Oldnawaor  the 
Riu  Kiu  Islands  of  Japan,  by  Darid  Starr 

Jordan  and  Edwin  Chapln  St  arks fll 

LI  St  ropboiidse 619 

Lizatroscheli 44 

Lizard-fishes  or  Synodontldie  of  the  Waters 
of  Japan.    A  Review  of  the,  by  David 

Starr  Jordan  and  Albert  Christian  Henv.  5U 
Lizard  from  Costa  Rica.    A  New  Gerrfaoao- 

tine,  by  Leonhard  Stejneger 50$ 

Ixxnsta  ( Ephipplgera)  dorsalls 321 

pachymerua 321 

fuUginoaa 311 

Long-nosed  poigies  or  boar-flshes 215 

Lucioblennius  aiepidotus 74, 76 

Lutianidae 4BS 

Lutianus  maiginatus #S 

unlmaculatus '. 496 

Lutra  canadensis 461 

Lutreola  vison 40 

Luvaridse 73 

Luvarus  imperialis 72 

Lyon,  Marcus  Ward,  Jr.  A  Specimen  of 
Typical  Burchell's  Zebra  in  the  United 

States  National  Museum 1 

Notes  on  tlie  Por- 
cupines of  tlw 
Malay  Penin- 
sula and  Archi- 
pelago   57S 

Remarks  on  tlie 
Giant  Squirrels 
of  Sumatra, 
with  Descrip- 
tions   of    Two 

New  Species...  439 

Ly  sianasslds 25>.  21 

McClendon.  J.  F.    New  Marine  Worms  of 

the  Genus  Myzostoma O 

Macoma 536 

Macrocheles 616 

arcticus 6H) 

caroilnensis 610 

exilis 610 

moestus 610 

Macromphalina  from  the  West  Coast  of 
America.    A  new  Mollusk  of  the  Genus, 

by  Paul  Bartsch 333 

Macromphalina  occidentalis 23S 

Macron  kellettii 59 

merriami ^ 5i3S.59 

Mactrasp o^^OOSle » 

Mad  repora  cavernosa -O 2SI 

monile 26D 
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Madrppora  aerailia 2ft5 

ICadreporarian  Corals  from  French  Somali- 
land.  East  Africa,  Collected  by  Dr.  Charles 

Gravier,  by  T.  Wayland  Vaughn 249 

Msandra 268 

lameUina 258 

pachychila 268 

(Platygyrft)     labyrinthlca     var. 

pachychila 258 

lamelUna 258 

ICaine.    A    new   Brachlopod.  RenMelaeria 
MainensiB,   from   the    Devonian   of.    by 

Henry  Shaler  Williams 267 

Mainensis,  from  the  Devonian  of  Maine.    A 
now  Brachlopod,  Rensselaerla.  by  Henry 

Shaler  Williams 267 

Malay  Peninsula  and  Archipelago.    Notes 
on  the  Porcupines  of  the,  by  Marcus  Ward 

Lyon,  jr 576 

Mammals  of  the  Kankakee  Valley.    Notes 

on.  by  Walter  L.  Hahn 455 

Mansonia  signlfer 128 

Maigaropus 608 

annulatus 608 

Marine  Worms  of  the  genus  Myzostoma. 

New,  byJ.  F.  McClendon 63 

Marmota  monax 468 

Matodai  (target  porgy) 237 

Measurements  of  Cranial  Yossse^     ^ 

anterior  fosse 181 

detailed  data 216 

external  length  of  skull  compared  with 

the  Internal. 213 

foramen  coBCum  to  pituitary  fossa 21 4 

greatest  ventral  frontal  breadth 215 

middle  fossfe 189 

posterior  fossse,  cerebral  portion 193 

the  postero-inferior  or  ccreliellar  f  osssd.  .  203 
Measurements  of   the   Cranial   Fosste,  by 

AlesHrdllcka 177 

Megalaspis 6<U 

minor 563 

Megalops  cyprinoides 492 

M^sthanus 610 

floridanus 610 

Mc«ninU 618 

aculeatus 618 

alblda 618 

forcipatus 618 

gladiator 618 

plci-majoris 618 

tynrili 618 

Mejlna 497 

Mojlnadai 497 

Meniscomys 628 

Mephitis  mesomelas  avia 4('i3 

putida 4<'>3 

Merrill,  George  P.  Notes  on  the  Composi- 
tion and  Structurt»  of 
the  Ilondersonvllle, 
North  Carolina,  Me- 
teorite   79 

On  a  newly  found  Me- 
teorite from  Selnia, 
Dallas  County,  Ala- 
bama   59 
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Merrill,  George  P.    On  a  Peculiar  Form  of 
Metamorphism  In  Si- 
liceous Sandstone 547 

On  the  Meteorite  from 
Rich  Mountain,  Jack- 
son   County,    North 

Carolina 241 

Mesites 679 

Mesothuria 640,643,679 

abbreviata 682 

camosa 639,640,641,679,682,686 

hoiothurioides 682 

incerta 682 

intestinalis 639,682 

lactea 682 

marginata 682 

muitipes 682 

murrayi 640,642,682,683,686 

var.parva 686 

oktaknemus 682 

parva 640,642,682,686,686 

squamosa 682 

thomsoni 682 

verrim 639,682 

Metamorphism  In  Siliceous  Sandstone.    On 

a  Peculiar  Form  of,  by  George  P.»Merrill. .  647 
Meteorite  from    Rich   Mountain,   Jackson 
County,  North   Carolina.      On   the,    by 

George  P.  MerriU 241 

Meteorite  from  Selma,  Dallas  County,  Ala- 
bama.   On  a  newly  found,  by  George  P. 

MerriU 60 

Meteorite.  Noti>s  on  the  Composition  and 
Structure  of  the   Ilendersonville,  North 

Carolina,  by  George  P.  MerriU 79 

Mexico.    Two  New  Land  Shells  from,  by 

Paul  Bartsch 119 

Microdonophis  erabo 492 

Microtrombidium 600 

granulosa 600 

locu.<itarum 600 

muscarum 600 

trombidiodes 600 

Microtus  austerus 460 

pennsylvanicus 469 

Middle  fossse,  nieaaureraent.s  of 189 

Mideopsia 602 

orbicularis 602 

Miocene  of  Kansas.    A  New  Horned  Rodent 

from  the,  by  James  Williams  Gidley 627 

Misgurnus  angiiillicaudatus 435, 436 

dccemcirrosus 435, 436 

fossilis 436 

anguUlicaudatus 435,437 

Mites  of  the  XJnited  States.    A  Catalogue  of 

the  Acarina,  or,  by  Nathan  Banks 595 

Modiolus  rectus 620 

Mollusk  of  the  Genus  Eulima.  A  New  Para- 
sitic,by  Paul  Bartsch 656 

Mollusk  of  the  Genus  Macromphalina  from 
the  West  Coast  of  America.    A  New,  by 

Paul  Bartsch 233 

Mollusks  from  the  Oil-bearing  Tertiary 
Formations  of  Southern  California.  New 
and  CharacU»ristic  Sjxvies  of   Fossil,  by 

Ralph  Arnold 525 
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Mollusks  of  the  Family  Vitrinellidse  from 
the  West  Coaat  of   America.    New,   by 

Paul  Bartsch 167 

MoUusks  of  the   Genus     Plannrbis.     The 

PhUlppine,  by  Paul  Bartsch 83 

Monacanthus  setifer 502 

Monleziella 617 

augusta 617 

brevitarsls 617 

longipcs 617 

Monio  macroschisma 527 

Monopteridse 492 

Monopterufl  albus 492 

Monorygma 275 

Moringua  abbreviata 493 

MoringuldTp 493 

Morosaurus 158 

agUis 151,152,154,163 

A    Note   on   the   genus 

Camptosaurus 164 

description  of  skull 154 

description  of  the  type 

specimen 153 

occurrence  and  relation- 
ships   163 

openings  in  the  slniU 156 

Morosaurus  A  gills  Redescribed,  with  a  Note 
on  Camptosaurus. 
The  Type  of  the  Ju- 
rassic Reptile,  by 
Charles  W.  Gllmore ...  151 
review  of  the  type  mate- 
rial   151 

grandis 154, 156, 158, 161, 162, 164 

Impar 163 

lentus ,  163 

robustus 163 

Mosquitoes  of  the  Coast  Region  of  Califor- 
nia, with  Descriptions  of  New  Species. 

Report  on  the,  by  Harrison  G.  Dyar. 121 

Moths  of  the  Family  Cochlidiidae.     Descrip- 
tions of  New  Species  of,  by  Harrison  G. 

Dyar. 565 

Moths  of  the  Genus  Argyresthla.     Revis- 
ion of  the  A  merican,  by  August  Busck. 5 

Mugilidae ♦. 494 

Maileria  nobllis 647 

obcsa 647 

parvula 645 

Mullhyiieneus 88 

Mullidae 87,496 

MullldflB,  Surmullets,  or  Goatfishes   of   the 
Shores  of  Japan.     A  Review  of  the,  by 

John  Otterbein  Snyder 87 

Mulloldes 88,96 

japonicus 96 

Mullus  barberinus 92 

bensasl 97 

chrysopleuron 95 

indicus 93 

japonicus 96 

malabarlcus 94 

subvittatus 101 

tragiUa 100 

Muraenlchthys  owstoni 492 
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Muraenide 493 

Murex  eldridgel 526,537 

inclsus 557 

Mus  musculus 459 

norveglcus 459 

Mya  truncata 527 

M  ylagaul  Idae G2R 

MylagauluB 629,630,633,633 

Myobla. 597 

musculL t 597 

MyridfiB 492 

Mytllus  mathewsonii  var.  expansus 525,528 

Myzostoma  cerrif  eroidum. 64 

cerrifenim. 64 

clarkL ©,65 

cubanum 63 

cysticolum 65 

cystihymenodes tt 

deanl 65 

elegans 64 

evermanni M 

Myzostoma,  New  Marine  Worms   of  the 

Genus,  by  J.  F.McClendon 63 

Najadicola 605 

ingens fi05 

Nasaahamlinl 527.537 

National  Museum.  A  Specimen  of  Typical 
Burchell's  Zebra  in  the  United  States,  by 

Marcus  Ward  Lyon,  jr. 1 

Naucrates  ductor 72 

polysarcus.: 72 

Neduba 295 

brunneus 395 

carinata. 296 

var.  convcxa. 300 

picturata. 299 

mo  rsel 301 

N  emacheiluB  barbatulus 438 

tonl 43S 

compressirostris 438 

dixoni 438 

ix^hillensis 43R 

ton! & 

Neobarrettia 302 

imperfecta 303 

tmperfectus 303 

NeoUodes 614 

concentrica 1 614 

fioridensis 614 

Neophyllobius 5B9 

americanus 599 

Nepticula  pomivorella 24 

Neptunea  himierosa 527 

Neumania 604 

vomalis •. flW 

Nevada.    A  New  Fossil  Stickleback  Fish 

from,  by  Oliver  P.  Hay 271 

Neverita  callosa S36 

recluziana 527 

New  and  Characteristic  Species  of  Fcwsil 
MoUusks  from  the  Oil-l)oarIng  Tertiary 
Formations  of  Southern  California,  by 

Ralph  Arnold 525 

New  Brachiopod,  Rensselaeria  Mainensis, 
from  the  Devonian  of  Maine,  by  Henry 

Shaler  Williams.. 367 
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New  Crinoldfl  from  the  North  Pacific  Oce&n. 
Two,  by  Austin  n.  Clark 507 

New  FoMil  Sticklebacic  Fish  from  Nevada, 
by  Oilver  P.  Hay 271 

New  Genus.  A  New  Terrestrial  laopod  from 
Guatemala,  the  Type  of  a,  by  Harriet 
Richardson 447 

New  Genus  of  Birds  from  Eastern  Asia  and 
the  Aleutian  Islands.  Eighteen  New  Spe- 
cies and  One,  by  Austin  II.  Clark 4fi7 

New  Oenus  of  Oumards.  Note  on  Oto- 
hime,  a,  by  David  Starr  Jordan  and  Ed- 
win Chapin  Starks 131 

New  Gerrhonotine  Lizard  from  Costa  Rica, 
by  Leonhard  Stejneger 505 

New  Homed  Rodent  from  the  Miocene  of 
Kansas.    A,  by  James  Williams  Gidley . . .      627 

New  Land  Shells  from  Mexico,  Two,  by  Paul 
Bartsch 119 

New  Marine  Worms  of  the  Genus  Myzos- 
toma,  by  J.  F.  McClcndon fi3 

New  Mollusk  of  the  Genus  Macromphalina 
from  the  West  Coast  of  America,  by  Paul 
Bartsch 233 

New  Mollusks  of  the  FamUy  Vltrinellidfe 
from  the  West  Coast  of  America,  by  Paul 
Bartsch 167 

New  Parasitic  Mollusk  of  the  Genus  Euilma, 
by  Paul  Bartsch 555 

New  Salamander  from  Nicaragua,  by  Leon- 
hard  Stejneger 465 

New  Species.  Additional  Notes  on  the  De- 
velopment of  the  Argulidse,  with  Descrip- 
tion of  a,  by  Charles  Braush  Wilson 411 

New  Species  and  One  New  Genus  of  Birds 
from  Eastern  Asia  and  the  Aleutian  Is- 
lands.   Eighteen,  by  Austin  H.  Clark 467 

New  Species  of  Crinoid  (PtUocrinus  pinna- 
tus)  from  the  Pacific  Coast,  with  a  Note 
on  Bathycrinus,  by  Austin  H.  Clark 551 

New  Species  of  Moths  of  the  Family  Coch- 
lidiidse.  Descriptions  of,  by  Harrison  G. 
Dyar 505 

New  Species  of  Ordovician  Fossils  from 
China.    Descriptions  of,  by  Stuart  Weller.      557 

New  Species.  On  a  Collection  of  Crinoids 
of  the  Genus  Eudiocrinus  from  Japan, 
with  Description  of  a,  by  Austin  H.  Clark.      5(i9 

New  Species.  Remarks  on  the  Giant  Squir- 
rels of  Sumatra,  with  Descriptions  of  Two, 
by  Marcus  Ward  Lyon,  jr 4:» 

New  Species.  Report  on  the  Mosquitoes  of 
the  Coast  Region  of  California,  with  De- 
scriptions of,  by  Harrison  (J.  Dyar 121 

New  Terrestrial  Isopod  from  Guatemala, 
the  Type  of  a  New  Goniis,  by  Harriet 
Richardson 447 

Newly  found  Meteorite  from  S«'lma,  Dallas 
County,  Alabama,  On  a,  by  George  P. 
Merrill r,0 

Nicaragua.  A  New  Salamander  from,  liy 
Leonhard  Stejneger 465 

Niphargus 26. 36,  :w 

antennatus 36 

North  America.  The  Decticina'  (a  (iroup 
of  Orthoptera)  of,  by  Andrew  Nelson 
Caudell 285 
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North  America.    The  Fresh-Water  Amphl- 

poda  of,  by  Ada  L.  Weckel 25 

North  Carolina  Meteorite.  Notes  on  the 
Composition  and  Structure  of  the  Hen- 

dersonville,  by  George  P.  Merrill 79 

North  Carolina.  On  the  Meteorite  from 
Rich    Mountain,    Jackson    County,  by 

George  P.  Merrill 241 

Notaspis 613 

carl)onariu8 613 

castaneus 613 

punctulatus 813 

I  Note  on  Bathycrinus.  A  New  Species  of  Cri- 
noid (PtUocrinus  Pinnatus)  from  the  Pa- 
cific Coast,  with  a,  by  Austin  H.  Clark .. . .  561 
'  Note  on  Camptosaurus.  The  Type  of  the 
Jurassle  Reptile  Morosaurus  Agiiis  Rede- 
scribed,  with  a,  by  Charles  W.  Gilmore. . .  161 
-  Note  on  Otohime,  a  New  Genua  of  Gur- 
nards, by  David  Starr  Jordan  and  Edwin 

ChapinStarks 131 

'  Notes   on   Calyptrobothrium,    A   Cestode 
Genus  found  in  the  Torpedo,  by  Edwin 

I       Linton .' 275 

{  Notes  on  Fishes  from  the  Island  of  Santa 
'      Catalina,  Southern  California,  by  David 

Starr  Jordan  and  Edwin  Chapin  Starks. .       67 
Notes  on  Mammeis  of  the  Kankakee  Valley, 

I      by  Walter  L.  Hahn 466 

Notes  on  the  Composition  and  Stnxiture  of 
the  Hendersonviile,  North  Carolina,  Me- 
teorite, by  George  P.  Merrill 79 

Notes  on  the  Development  of  the  Argtilldte, 
with  Description  of  a  New  Species,  by 

Charles  Branch  Wilson 411 

Notes  on  the  Porcupines  of  the  Malay  Pen- 
insula and  Archipelago,  by  Marcus  Ward 

Lyon,  Jr 575 

Nothrus 614 

banks! 614 

blpilus 614 

excisus 614 

rugulosus 614 

simplex 614 

taurinus 614 

tnmcatus ^ 614 

Notoedres 619 

catl 619 

Notophallus 506 

dorsalis 5Q6 

Observations  on  the  Relationships  of  the 
Piesiosaurs.    The  Skull  of   Brachauche- 

nius,  with,  by  Samuel  W.  Wllliston 477 

Ocinebra  keepl 530 

topangensis 525,530 

Octonema 437 

Ocypete?  comata 622 

OdocoileuB  vlrgianus 456 

Occophora  f  rigidella 24 

Oedipina  unlformis 466 

Oil-bearing  Tertiary  Formations  of  South- 
em  California.  New  and  Characteristic 
Species  of  Fossil  Mollusks  from  the,  by 
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List  of  Fishes  Recorded  from,  by  David 
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Olbiorchilus  fiimlgatus  amurpnsis 474 

fumigatUB 474 

Idlus 474 

peninsulie 474 

Ollvella  Intorta 527 

On  a  Newly  found  Meteorite  from  Selma, 
DallAfl  County,  Alabama,  by  George  P. 

MerriU 59 

On  a  Peculiar  Form  of  Metamorpbiam  In 

Sllloeoua  Sandstone,  by  George  P.  Merrill.  547 
On   the  Meteorite  from   Rich  Mountain, 
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One  New  Genus  of  Birds  from  Eastern  Asia 
and  the  Aleutian  Islands.    Eighteen  New 

Species  and,  by  Austin  H.  Clark 4C7 

Onei  rophan  ta f.»7 

Opalia  varicostata .'. 527 

Opheodesoma (:41,644,723 

glabra 725, 727 

spectabllis €37,838,641,723,727 

Ophiocrlnus  indivisus 573, 574 

Opisthocoelia  (Sauropoda) 164 

Oppla 613 

canadensis 613 

montana 613 

splnipes 613 

Orbicella 252 

annuligera 249, 252 

botta 255 

(Leptastrea)  bott» 252 

hiaaquaUs 252 

minikoiensls 252 

Orchelimum  vulgare 325 

Orchesticus 339 

americanus 339,341 

cragini 341 

mlnutus 344 

nigromarglnatus 346 

scudderi 344 

stevensonii 344 

OrchestUdee 26, 54 

Ordovician  Fossils  from  China.    Descrip- 
tions of  New  Species  of,  by  Stuart  Weiier.  557 

OribaU 613 

angustipes 613 

australis 613 

bulbipedata 613 

califomica 613 

floridana 613 

longiseta 613 

mlnuta 613 

puritanica . . , 613 

Oribatella 612 

aquatlca 612 

armata 612 

bidentata 612 

borealis 612 

4-dontata 612 

mlnuta 612 

obesa 612 

perfecta 612 

sr^tosa 612 

signata 612 

OribatldsB 611, 616 

aspidiotl 615 
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Oribatfdsemalleolas 615 

ovivorus 615 

pilolformls SIS 

quadripilis 615 

Oribatodes 612 

mirabllis 612 

Oribatula 612 

pallida 612 

Omithodoros 606 

megnini 606 

turicata 606 

OrphlchthyidsB 492 

Orphnurgus 641,643.  £87,701 

asper 70S 

aspera 6» 

glaber 639.706 

insignis 639,641,702,705 

invalidus 706 

Orthisinaglraldi 55© 

Orthoptera  of  North  America.  The  DecU- 
clnfe  (a  Group  of),  )>y  Andrew  Nelson 

CaudeU SS 

O  rth  rias  oreas 438 

Osmerus  lemniscatus 514 

Osphromenidae S® 

Ostrea  eidridgei 38 

titan SS6 

veatchii 527 

Otodectes 619 

cynotis 619 

Otohime 131 

hemisticU 131, 132,  IS 

Otohime.  a  New  Genus  of  Gurnards.  Note 
on,  by  David  Starr  Jordan  and  Edwin 

ChapinSUrks 131 

Pachynathus  capistratum 502 

Pacific  Coast,  with  a  Note  on  Bathycrinius. 
A  New  Species  of  Crinoid  (Ptiiocrinos 
pinnatus)  from  the,  by  Austin  II.  Clark. .     551 

Pjeiopatides M1,C43.Q83 

confundens 695 

purpureo-punctattts 096.697 

retifer &'»,641.683 

Palmodes  moris 366 

Paludina  burroughiana 136 

cari  nata 141 

cumingi 142 

phiiippinensis 137 

Panisu  8 601 

cataphracta 601 

Pannychia 641,644,709 

moaeleyi 639,709.711 

multiradiata HI 

pallida 638,641.709 

Panopea  generosa S27 

Paractlnopoda 641,644.717 

Parasachloris 565 

var.  enema vaca 565 

huachuca 565 

minima 565 

cuemavaca 565 

Parasitic  Moliusk  of  tlie  Genus  EoUma. 

A  New,  by  Paul  Bartsch 555 

Parastrea  savignyl    (^^qq  [^ 256 

Parupencus .O 88 

barberinus 92 
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Pampeneiu  bifasciatas 88 

lodictu 94 

Pecten  aahleyi.  .• 527 

bowersi £26 

estrellanuB  vytr.  catallnsB 527 

hastatus 527 

healeyi 527 

latiaurltus 527 

opuntla 527 

pedroanus 527 

sespeeiiBia 532 

var.  hydei 528 

Bp 526,527 

flteanuii , 527 

Peculiar  Foim  of  Metamorphism  in  Silioeoua 

Sandstone,  On  a,  by  George  P.  Merrili 547 

Pediculoidea 615 

ventrlcosufl 615 

Pentaceropslfl 236 

Pentaoeros 238 

Pentacnemus  booculatricis 24 

Peranabraa 286, 362 

■cabrlcoills 350,363 

Pericroootua  dnereua  cinereua 474 

iDtermedius 474 

japonicus 474 

Perola  ciara 567 

druoeoides 567 

Peromyacua  leucopua  noveboracenala 450 

miohlganenaia 450 

Petroacirtea  elatua 504 

Phaooidea  annulatua 527 

richthofenl 526 

Phalloceroa 431 

caadomaculatua 431 

Phalloptychua 430 

Janoarius 431 

Phaaianua  karpowl  bataillni 468 

karpowi 468,460 

Philippine  MoUuaka  of  the  Genus  Planorbis, 

by  Paul  Bartacb 83 

Philippine  Pond  Snails  of  the  Genus  Vivi- 

para,  by  Paul  Bartsch 135 

Phrygilus  unieolor 468 

Phrynocrinus 507 

nudus 507,611 

Phthiracarus 614 

-arouta 614 

cryptopus 614 

glabrata 614 

Phyliocoptes 621 

cornutus 621 

oleivorus 621 

schlecbtendali 621 

Phyllostonia  bernicaudum IDS 

btachyotos 108 

bmchyotum 105 

breylcaudum 108 

calcaratum 109 

grayl 109 

lanceolatum 109 

sorlcinum 107 

Phyaogyra 249 

aperta 249,250 

gravferi 251 

aomaliensis 249,250 
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Picus  canus 473 

chlorio 473 

Pigmeophorus 615 

americanus 615 

Piona 605 

constiictus 606 

coronia 605 

craasus 606 

debUlia 605 

e.xiUs 605 

fuscatus 605 

guatemalensis 606 

inoonatans 605 

mediua 605 

obturbans 606 

pugllis 605 

Teighardi 606 

rotundus 605 

setlger 605 

q>inulo8Us 605 

triangularis 605 

turgldus 605 

Pisania  fortls  var.  angulata 526,536 

Plagiostlra 388 

albofasciata 337 

albonotata 380 

var.  brevipes 382 

glUettei 302 

gracila 337,339 

Planorbis 83 

( G ryaulus)  mindanensis 83 

quadras! 83 

(Helloorbis)  luzonicus 84 

meamsi 84 

(Hippeutis)  luzonicus 84, 85 

Planorbis.    The  Philippine  Moiluslcs  of  the 

Genus,  by  Paul  Bartsch 83 

Platacidffi 501 

Piatax  telra 501 

Platecarpus '. 161,484 

Platydels 403 

fletcheri 403 

Platyprostema  ceres 567 

Plectorthis  wUUsi 557 

Plerogyra  lichtensteini 249.250 

Pleslosaors.    The  SlcuU  of  Brachauchenius, 
with  Observations  on  the  Relationships  of 

the,  by  Samuel  W.  WiUiston 477 

Pieuronectidse 72 

Pleurotoma 527 

(Bathytoma)  keep! 529 

tryoniana 529 

PUosaurus 485 

ferox 478, 480, 481 .  485 

Pcedllid  Fishes  of  Rio  Grande  do  Sui  and  the 

La  Plata  Basin,  by  Carl  H.  Eigenmann 42ri 

Polyacanthus  opennilaris 503 

Polycotylus 478 

Polydactylus  approximans 68 

PolymlxdiidcB 87 

Polynemldae 68 

Polynemus  callfomiensis 68 

Polyxo  undulatella 22 

Pomacentridie 72, 500 

Pond  Snails  of  the  Genus  Vlvlpara.    The 

Philippine,  by  Paul  Bartsch 135 


762 


iin)EX. 


Page. 

Pontoporeki 25,26 

affinls 26 

fllioomis 28 

hoyl 26 

Porcupines  of  the  Malay   Peninsula  and 
Areblpelago.    Notes  on  the,  by  Ifaicus 

Ward  Lyon,  Jr 575 

Posterior   fossae:  cerebral    portion,  meas- 
urements of Ifl8 

Postero-inferior  or  cerebellar  fosse,  lenc^h 

of 203 

Prtene  oregonensls 527 

yar.  angelensls 526,536 

Pnonsstnea  splnosa 256, 257 

Prlonotus 131 

ProotophyUodes 618 

rettoullfer 618 

Procyon  lotor 483 

ProUmaeodes  dlvidua 567 

scapha 667 

Protankyra 641,644,727 

abysslcola 719 

albatrossl 639,641,728 

challen^^ri 689,729 

Paeudobalistes  flavinuuginatus 502 

Pseudostichopus 641,643,691 

moUis 639,693 

oocolatas 693 

proplnquas 636,641,691 

pustulosus 683 

trachus 693 

Paeudupeneus 88 

barberinus 93 

chrysopleuron 95 

indlcus 93,94,496 

Ischyrus 87,90 

moana 80,496 

'  multifasciatus 89 

pleurospUos 96 

spllurus 91 

Psollnae 641, 716 

Psolus 641,644,715 

macrolepts 641, 715 

monacarlus , 659 

Psoregates 597 

simplex 697 

Psorophora  ciliata 122 

Psoroptes 619 

bovis 619 

ovls 619 

PterolB  volitans 503 

Pterolepis 324 

haldemanli 341 

minutus 344 

stevensonli 344 

Pterolichua 617 

aquillnus 617 

buohholzi 617 

longlventer 617 

Pteronyssus 618 

simplex 618 

speciosus 618 

tyrreUl 618 

Pteroptus 609 

americanus 609 

PterosauTla 158 


Ptilocrtnus 551 

pinnatus 551,555,556 

(Ptilocrtnus  Pinnatus)  from  the  Pacific 
Coast,  with  a  Note  on  Bathycilnus.  A 
New  Species  of  Crinoid,  by  Austin  H. 

Clark 551 

Pupura  edmondi 530 

Purpura  edmondi 525 

Putorius  noveboracoisis 463 

Pygostens  from  East  Asia.  A  Review  of 
the  Ten-Splned  Sticklebacks  or,  by  Leo 

Beig 451 

Pygostens  bevls 454 

platygaster.' 4M ' 

pungitlus 451,45^459 

dnensis 4»,491 

stenurus 4S3.4S4 

wossnessenskyi...  452,453.45f 

stelndachneri 4St 

tymensis 492, 4M 

undedmalis '4B 

Quadrartus 236 
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